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MASTER OF COMPUTER APPLICATIONS CURRICULUM - R2024

(For the students admitted from the academic year 2024-25 onwards)

SEMESTER - |
Hours / Semester Maximum Marks
Foi Course Title c |u o gs:: Type
TW | SL | TH CA | ESE | Total
L|T|P
Theory/Theory with Practical
24MCT11 | Applied Mathematics 45 115 0 | 60 0 (120 4 | 40 60 100 | FC A
24MCC11 E[gg'r‘;":] ;‘i’r'“gng using C 45| 0|30 | 45| 0 |[120] 4 [100| 0 | 100 | PC | OT
24MCT12 | Data Structures and Algorithms 45| 0| 0 | 45 0 (90| 3 | 40 60 100 | PC C
24MCT13 | Database Technologies 45 | 0| 0 | 45 0 [9 ] 3 | 40 60 100 | PC A
24MCT14 | Software Engineering 45 1156| 0 60 0 |120| 4 40 60 100 PC C
2414CB01 | Operating Systems 45 10| 0 0 0 [45] 0 | 100 0 100 | BC | OT
24MCBO02 | Computer Organization and Design 45101 0 0 0 45 | 0 | 100 0 100 BC oT
;r;ctical | Employability Enhancement
2amcLt1 | 22 2&:}”&‘“%3 and Algerithms o|o|e| o | o |e|2]|60 | 4 |100]Pc
24MCL12 | Database Technologies Laboratory 0 |0|60 0 0 60 | 2 60 40 100 PC
24MCP11 | Mini Project — | 0|o0|60| O 0 [60] 2 | 50 50 100 | EC
Total Credits to be earned 24

Cl — Classroom Instructions, LI — Laboratory Instructions, TW — Term Work, SL — Self Learning, L — Lecture, T — Tutorial, P —
Practical, C — Credit, TH — Total Hours, CA — Continuous Assessment, ESE — End Semester Examination.

Type: A — Analytical, D — Design using Hardware, S — Simulation using Coding, C — Concept, OC — Online course, OT -

others




MASTER OF COMPUTER APPLICATIONS CURRICULUM - R2024

(For the students admitted from the academic year 2024-25 onwards)

SEMESTER - I
Hours / Semester Maximum Marks
e Course Title c | wu e gs:‘; Type
TW | SL | TH CA | ESE | Total
L|T|P

Theory/Theory with Practical
24MCT21 | Advanced Java Programming 45 (0| O 45 0 9 | 3 40 60 100 PC S
24MCC21| Machine Learning 45 | 0| 30 | 45 0 [120] 4 50 50 100 PC A
24MCT22 | Cloud Computing Technologies 451 0| 0 | 45 0 |9 | 3 | 40 60 100 | PC Cc

Professional Elective — | 45 10| 0 45 0 90 | 3 40 60 100 | PE

Professional Elective — I 45 |15 O 60 0 |120| 4 40 60 100 PE
24MCBO03 | C++ Programming 45 (0| 0 0 0 (45| 0 | 100 0 100 | BC | OT
24MCBO04 | Computer Networks 4510 0 0 0 | 45| 0 | 100 0 100 | BC | OT
Practical / Employability Enhancement
24MCL21 ﬁgt‘)’g:‘actg‘r’y“"a Programming o|o|e6| 0| o 6|26/ 40 | 100 ] pc
24MCL22 E;cl))uocrja(t:c?rr;puting Technologies 0 o | 60 0 0 60 | 2 .60 40 100 PC
24GCL21 | Professional Skills Training 0 |0] 80 0 0 60 | 2 | 100 0 100 | pPC
24MCP21| Mini Project — Il 0|0|60| O 0 [60]| 2 50 | 50 100 | EC

Total Credits to be earned 25

Cl — Classroom Instructions, LI — Laboratory Instructions, TW — Term Work, SL — Self Learning, L — Lecture, T — Tutorial, P —
Practical, C — Credit, TH — Total Hours, CA — Continuous Assessment, ESE — End Semester Examination.

Type: A — Analytical, D — Design using Hardware, S — Simulation using Coding, C — Concept, OC — Online course, OT -

others
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MASTER OF COMPUTER APPLICATIONS CURRICULUM - R2024
(For the students admitted from the academic year 2024-25 onwards)

SEMESTER -1l
Hours / Semester Maximum Marks
i Course Title c | u ' e gz:; Type
TW | SL | TH CA | ESE | Total
L|T|P

Theory/Theory with Practical
24MCT31 | Full Stack Framework 45101| O 45 0 9 | 3 40 60 100 PC S
24MCT32 | C#and .NET 45 | 0| 0 | 45 0 |90 | 3 | 40 60 100 PC S
24MCT33 | Data Science 45| 0| 0 | 15 | 30 |90 | 3 | 40 60 100 pPc | OC

Professional Elective — Il 30 (0|30 30 0 90 | 3 | 50 50 100 PE

Professional Elective — IV 45 10| O 45 0 90 | 3 40 60 100 PE

Open Elective - | 45 | 0| 0 | 45 0 |9 | 3 | 40 60 100 | OE N
Practical / Employability Enhancement
24MCL31 | Full Stack Framework Laboratory 0|0 60 0 0 60 | 2 | 60 40 100 PC
24MCL32 | C# and .NET Laboratory 0 |0]| 60 0 0 60 | 2 | 60 40 100 PC
24MCL33 | Ul/ UX Design Laboratory 0| 0|60 0 0 60 | 2 60 40 100 PC

Total Credits to be earned 24

Cl — Classroom Instructions, LI — Laboratory Instructions, TW — Term Work, SL — Self Learning, L — Lecture, T — Tutorial, P —
Practical, C — Credit, TH — Total Hours, CA — Continuous Assessment, ESE — End Semester Examination.

Type: A — Analytical, D — Design using Hardware, S — Simulation using Coding, C — Concept, OC — Online course, OT -
others




MASTER OF COMPUTER APPLICATIONS CURRICULUM - R2024
(For the students admitted from the academic year 2024-25 onwards)

SEMESTER - IV

Hours / Semester Maximum Marks
Course . Cre Cate
Code Course Title Cl LI dit gory Type
TW | SL | TH CA | ESE | Total
L|T|P i

Practical / Employability Enhancement

24MCP41 | Project Work : 0 |0|360| O 0 |360| 12 | 50 50 100 EC

Total Credits to be earned 12

Cl — Classroom Instructions, LI — Laboratory Instructions, TW — Term Work, SL — Self Learning, L — Lecture, T — Tutorial, P —
Practical, C — Credit, TH — Total Hours, CA — Continuous Assessment, ESE — End Semester Examination.

Type: A — Analytical, D — Design using Hardware, S — Simulation using Coding, C — Concept, OC — Online course, OT -
others

Total Credits : 85
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MASTER OF COMPUTER APPLICATIONS CURRICULUM-R2024
(For the students admitted from the academic year 2024-25 onwards)

LIST OF PROFESSIONAL ELECTIVE COURSES (PEs)

Hours / Semester Maximum Marks
=)
z Cé)g&ze Course Title Cl LI Credit C(a)lte Type
] TW | sL | TH CA | ESE | Total |9°Y
L|IT| P
SEMESTER - I
ELECTIVE -1 SOFTWARE SYSTEMS AND INTELLIGENT TECHNOLOGIES
1 24MCEO01 | Software Project Management| 45| 0 | O 45 0 90 3 40 60 100 PE C
2 | 2amcEoz | SYPtography andNetwork 451 o | o | 45 | 0 |90 | 3 [40 | 60| 100 | PE| C
ecurity !
3 | 24MCEOQ3 | Web Application Development {45| O | O 45 0 90 3 40 60 100 PE C
4 | 24MCEO04 | Natural Language Processing 45| 0 | O 45 0 90 3 40 60 100 PE C
5 | 24dMCEO5 | Business Intelligence 450 ] O 45 0 90 3 40 60 100 PE C
6 | 24MCF01 | Devops 30| 0| 30| 30 0 90 3 100 0 100 PE | OT
ELECTIVE — Il ARTIFICIAL INTELLIGENCE AND DATA ANALYTICS
7 | 24MCE06 | Python Programming 45|15 0 60 0 |120 4 40 60 100 PE S
8 | 24dMCEOQ7 | Artificial Intelligence 45115| 0 60 0 |120 4 40 60 100 PE C
9 | 24MCEO08 | Information Security 45(15| 0 60 0 |120 4 40 60 100 PE C
10 | 24mcEog | Mobile Application 45|15 0 [ 60 | 0 |120{ 4 | 40 | 60 | 100 | PE | S
Development
11 | 24MCE10 | Social Network Analysis 45115| 0 60 0 |120 4 40 60 100 PE A
12 | 24dMCE11 | Design Thinking 45(15| 0 60 0 |120 4 100 0 100 PE | OT

Cl - Classroom Instructions, LI — Laboratory Instructions, TW — Term Work, SL — Self Learning, L — Lecture, T — Tutorial, P —
Practical, C — Credit, TH — Total Hours, CA — Continuous Assessment, ESE — End Semester Examination.

Type: A — Analytical, D — Design using Hardware, S — Simulation using Coding, C — Concept, OC — Online course, OT -

others
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MASTER OF COMPUTER APPLICATIONS CURRICULUM - R2024

(For the students admitted from the academic year 2024-25 onwards)

LIST OF PROFESSIONAL ELECTIVE COURSES (PEs)

Hours / Semester

Maximum Marks

o
Z | Course Course Title o |u Credit cate | Type
7 TW | SL | TH CA | ESE | Total | 9°7
L|T| P
SEMESTER -l
ELECTIVE — Il PROGRAMMING LANGUAGES AND BUSINESS MANAGEMENT
13 [24MCF02 | Internet of Things 30030 30 0 90 3 40 60 100 PE S
14 |24MCF03 | PHP and MYSQL 301 0| 30| 30 0 90 3 40 60 100 PE S
15 |24MCF04 | Data Visualization Techniques (30| 0 | 30 | 30 0 90 3 40 60 100 PE S
16 |24MCF05 | Digital Marketing 30/ 03| 30 0 90 3 40 60 100 PE S
Accounting and Financial
17 |24MCF06 Management 301 0| 30| 30 0 90 3 40 60 100 PE C
18 |24MCFO07 | Deep Learning 301 0| 30| 30 0 90 3 40 60 100 PE S
ELECTIVE — IV EMERGING AND INNOVATION TECHNOLOGIES
19 |24MCE12 | Affective Computing 451 0| O 45 0 90 3 40 60 100 PE C
20 |24MCE13 | Software Testing 4501 0 45 0 90 3 40 60 100 PE Cc
21 |24dMCE14 | Blockchain Technologies 45101 O 45 0 90 3 40 60 100 PE C
22 |24MCE15 | prual and Augmented 45|00 |45 | 0o |9| 3 |40 | 60| 100 | PE| C
eality
23 | 24GET11 Introduction to Research 45|10 O 45 0 90 3 40 60 100 PE C
Innovation, _
24 | 24GET14 Entrepreneurship and 45101 O 45 0 90 3 40 100 PE Cc

Venture Development

60

Cl — Classroom Instructions, LI — Laboratory Instructions, TW — Term Work, SL — Self Léarning, L — Lecture, T — Tutorial, P —
~ Practical, C — Credit, TH — Total Hours, CA — Continuous Assessment, ESE — End Semester Examination.

Type: A — Analytical, D — Design using Hardware, S — Simulation using Coding, C — Concept, OC - Online course, OT -
others
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MASTER OF COMPUTER APPLICATIONS CURRICULUM — R2024

(For the students admitted from the academic year 2024-25 onwards)

LIST OF OPEN ELECTIVE COURSES (OEs)

Hours / Semester Maximum Marks
[}
2 | CQurse Course Title c |u Cre 3 | Type
” TW | SL | TH CA | ESE | Total | 9°%
L{T| P
SEMESTER llI
OPEN ELECTIVE -1 MANAGEMENT AND ORGANIZATIONAL STUDIES
1 24MCO01 | Organization Behaviour 45| 0| 0 | 45 0 | 3 40 60 100 | OE Cc
2 | 24MCO02 | Business Statistics 45101 0 45 0 9 | 3 40 60 100 | OE A
3 | 24MCO03 | Social Media Marketing 45101 0 45 0 90 | 3 40 60 100 | OE A
4 | 24MCO04 | Principles of Management 45101 0 45 0 9 | 3 40 60 100 | OE C
Human Resource
5 | 24MCO05 Management 4510 0 45 0 90 | 3 40 60 100 | OE C
6 | 24MCO06 | Operational Management 45101 0 45 0 9 | 3 40 60 100 | OE C

Cl — Classroom Instructions, LI — Laboratory Instructions, TW — Term Work, SL — Self Learning, L — Lecture, T — Tutorial, P —
Practical, C — Credit, TH — Total Hours, CA — Continuous Assessment, ESE — End Semester Examination.

Type: A — Analytical, D — Design using Hardware, S — Simulation using Coding, C — Concept, OC — Online course, OT -

others
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M.C.A — Master of Computer Applications, Regulation,Curriculum and syllabus — R2024

24MCT11 — APPLIED MATHEMATICS

o g MCA & Computer Applications Sem | Category | L T | P | SL* Total Sradht
& Branch
Prerequisites Nil 1 FC 45 15 0 60 120 4
Preamble To demonstrate the basic knowledge of Mathematics and statistics used to solve computational problems
Unit— 1| Propositional Calculus: 9+3

Propositions — Truth Table — Logical Operators — Tautologies and Contradiction — Logical Equivalences and Implications — Laws of
Logic — PDNF and PCNF- Proofs in Propositional Calculus — Direct Proof— Conditional Conclusion — Indirect Proof— Inconsistent Set
of Premises.

Unit -1l Predicate Calculus: 9+3

Predicates — Statement Function — Variables and Quantifiers — Predicate Formulae — Free and Bound variables — The Universe of
discourse — Logical implications and equivalence for Quantified statements — Theory of inference of predicate calculus.

Unit -1l Number Theory: 9+3

Divisibility - Prime numbers - Fundamental theorem of arithmetic — Fermat's Little theorem - GCD — Euclid’s algorithm - Congruence -
Solution of Congruences - Chinese remainder theorem.

Unit - IV Probability: 9+3

Probability - Axioms of Probability — Mutually exclusive events — Independent events - Conditional Probability - Addition and
multiplication laws of Probability - Total Probability -Baye's theorem.

Unit-V Statistics: 9+3

Measures of central tendéncy: Mean, Median, Mode. Measures of dispersion: Range - Quartile deviation - Mean deviation - Standard
deviation. Correlation and Regression: Karl Pearson’s Coefficient of Correlation, Regression Line of Y on X - Regression Line of X on
Y.

.REFERENCES:
1. Kenneth H. Rosen, “Discrete Mathematics and its Applications”, 8"Edition, McGraw-Hill Education, India, 2019.
5 Veerarajan T., “Discrete Mathematics with Graph Theory and Combinatorics”, 18™ Reprint, Tata McGraw Hill, New Delhi,
) 2017.
3. Devore. J.L., "Probability and Statistics for Engineering and the Sciences”, Cengage Learning, New Delhi, 8" Edition, 2016.

]
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M.C.A — Master of Computer Applications, Regulation,Curriculum and syllabus — R2024

COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to (Highest Level)
CO1 |use propositional logic in Al for knowledge representation and reasoning . Applying (K3)
co2 derive the inferences from proposition and predicate that will be helpful in solving Artificial Aoplv
Intelligence problems pplying (K3)
€03 solve network security related problems using number theory concepts Applying (K3)
co4 apply the concept of probability and predicting outcomes in various scenarios, making them ABlGE
valuable tools in decision-making and problem-solving pplying (K3)
analyze the relationship between two variables using regression to predict how much a
CO5 |dependent variable changes based on adjustments to an independent variable to make Analyzing (K4)

objective on data-driven decisions

Mapping of COs with POs and PSOs

COsPOs&|  pot PO2 | PO3 PO4 | POs PO6 PO7 PO8 | PSO1 | PsO2
CO1 3 2 2 2 2
CO2 3 2 2 2 2
CO3 3 2 2 1 3 2 2
CO4 3 2 2 2 2 2
CO5 3 2 2 2 2 2
1 — Slight, 2 —Moderate, 3 — Substantial, BT- Bloom's Taxonomy
ASSESSMENT PATTERN — THEORY
Test/Bloom’s Remembering Understanding. | Applying Analyzing Evaluating Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 30 70 100
CAT2 - 30 70 100
CAT3 - 20 40 40 100
ESE - 20 60 20 ] 100

* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)

na i ﬁ
McAa =
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;,;f*,“ “  M.C.A - Master of Computer Applications, Regulation,Curriculum and syllabus — R2024

24MCT12 - DATA STRUCTURES AND ALGORITHMS

g:gg(r;mme& MCA & Computer Applications Sem. | Category | L T P |SL*| Total | Credit
Prerequisites Nil 1 PC 45| 0 0 |45 | 90 3
) To focus on a variety of ideas, methods, and algorithmic implementations relevant to linear and Non-linear
Preamble
datastructures.
Unit - Stacks, Queues and Linked Lists: ’ .9

Introduction —Stacks: Stack ADT — Applications - Implementation — Queues: Queue ADT — Applications — Implementation — Linked
Lists: Linear Llnked List - Doubly Linked List — Circutar Linked List — Polynomial Addition.

Unit -l | Trees: ‘ 9

Introduction — Glossary — Binary trees — Types of binary trees — Properties of binary trees - Binary tree traversals - Threaded binary
tree traversals - Expression trees - Binary search trees — AVL Trees.

Unit -lli ' Graphs: ‘ 9

Introduction — Glossary — Applications of Graphs — Graph representation — Graph traversals — Topological sort — Shortest path
algorithms - Minimum Spanning Tree — Graph Algorithms: Problems & Solutions.

Unit -V Sorting and Searching: 9

Introduction to sorting — Bubble sort — Selection sort — Insertion Sort — Merge Sort — Heap Sort - Quick Sort — Tree sort - Searching:
Linear Search — Binary Search.

Unit -V ] Hashing and String Algorithms: 9 -

Hashing — Components of hashing — Hashing Problems & Solutions — String Algorithms: Introduction —String matching algorithm —
Brute Force method — KMP algorithm — Boyer-Moore algorithm — Data structures for storing strings.

REFERENCES:
1. NarasimhaKarumanchi, “Data Structures and Algorithms Made Easy”, 5" Edition, CareerMonk Publications, IIT Mumbai,
2023.
2. R.S.Salaria, “Data structures & Algorithms Using C”, 5 Edmon Khanna Book Publlshlng Co. Pvt. Ltd., SRS Enterprises, New
Delhi, 2022. -
3. ReemaThareja., “Data Structures using C”, 2 Editioh, Oxford University Press, New Delhi, 2018.

MCA- Computer Applications, Regulation, Curriculum and Syllabus — R2024 Page 5




M.C.A — Master of Computer Applications, Regulation,Curriculum and syllabus — R2024

COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to (Highest Level)
CO1 apply linear data structures to solve the problems. Applying (K3)
Cc02 construct various types of tree and perform the operations on a tree along with implementation Applying (K3)
CO3 examine the solution for solving various computing problems using graph data structure. Analyzing(K4)
CO4 perform sorting and searching of input elements. Applying (K3)
CO5 utilize hashiﬁg and string algorithms to solve the problems. Applying (K3)
Mapping of COs with POs and PSOs
Co:é%gs& PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 | PSO1| PSO2
CO1 3 2 2 2 2 1 3
COo2 3 2 2 2 2 1 3
CO3 3 3 2 2 2 1 3
Co4 3 2 2 2 2 1 3
CO5 i 2 3 3 2 1 3
1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom’s Taxonomy
ASSESSMENT PATTERN - THEORY
Test / Bloom’s |Remembering | Understanding | Applying Analyzing Evaluating Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 40 60 - - - 100
CAT2 - 30 ¢ 55 15 - - 100
CAT3 - 40 60 - - - 100
ESE - 30 55 15 - - 100

* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)

Bowrd of Studies - [/
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M.C.A — Master of Computer Applications, Regulation,Curriculum and syllabus — R2024

24MCT13 - DATABASE TECHNOLOGIES

E:gg;‘:]mme& MCA & Computer Applications Sem |Category | L | T | P |SL*|Total|Credit
Prerequisites | pjj 1 PC |45| 0 |0 |45)| 90 | 3
Preamble To understand the designing, modeling and manipulating the information from relational database systems.
Unit -1 Data Models: : 9

Introduction — Database System Applications — Purpose of database systems — View of data — Database Languages —Database
Design and Engine — Database Architecture — Database Users and administrators — Relational Model : Structure of Relational
Databases — Database Schema — Keys — Schema Diagrams — Relational Query Languages — Relational Algebra- Database Design
and E-R model! : E-R model- Constraints — ER diagrams — Reduction to Relational Schema — ER design issues.

Unit -1l Structured Query Language: 9

Overview — SQL data definition — Basic structure — Basic Operations — SET Operations and Aggregate Functions —Nested Sub
queries — Modification of the database — Intermediate SQL: Joins — views- Integrity Constraints— SQL data types and schemas —
Authorization — Functions and procedures — Triggers.

Unit -1l Normalization, Indexing and Query Processing: ) 9

Relational Database Design: Features of good relational designs- Decomposition using functional dependencies: Normal Forms :
1NF, 2NF, 3NF, BCNF — Decomposition using Multivalued Dependencies- 4NF, 5NF - Indexing — Single-level ordered Indexes —Hash
Indices - Query Processing: Overview — Measures of Query Cost -Query optimization — Overview — Transformation of Relational
Expressions — Choice of Evaluation Plan.

Unit -1V Transaction Processing and Management: 9

Transaction Concept — Properties - Transaction States — Serializability — Lock-Based Protocols- Multiple Granularity — Timestamp
Based Protocols — Validation-Based Protocols — Recovery System — Failure Classification — Storage — Recovery and Atomicity.

Unit-V Parallel and Distributed Databases: 9

Database System Architectures: centralized database systems — server system architectures — Parallel Systems — Distributed
Systems — Transaction Processing in Parallel and Distributed Systems — Parallel and Distributed Storage: Data Partitioning — Dealing
with Skew in partitioning — Replication — Parallel Indexing — Distributed File Systems.

REFERENCES:

1 Abraham Silberschatz, Henry F. Korth and Sudharshan S., “Database System Concepts”, 7" Edition, Tata McGraw Hill, New
) York, 2024 .

2. RamezElmasri, Shamkant B. Navathe, “Fundamentals of Database Systems”, 7 Edition, Pearson, 2024.

3. Lee Chao, “Database Development and Management”, Auerbach Publications, 2015.

]
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M.C.A — Master of Computer Applications, Regulation,Curriculum and syllabus — R2024

COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to (Highest Level)
CO1 build ER model for various applications Applying (K3)
CcO2 apply relational query language and algebra for various scenario Applying (K3)
co3 ggﬁﬁ gtrcr;zaatr:;ormal|zat|on techniques to build a good design of database and to outline the order of Applying (K3)
CO4 solve the transaction processing and concurrency control problems Applying (K3)
CO5 analyze the parallel and distributed databases Analyzing (K4)
. Mapping of COs with POs and PSOs
COsPOs&| po1 |  Po2 PO3 PO4 PO5 PO6 PO7 PO8 PSO1 | PSO2
co1 3 3 2 2 2 3
CO2 3 3 2 2 2 2 3
Co3 2 2 2 2 2 2 3
Cco4 2 2 2 2 2 2 3
CO5 2 2 2 2 2 2 3
1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom’s Taxonomy
ASSESSMENT PATTERN - THEORY
Test / Bloom’s | Remembering (Understanding Applying Analyzing Evaluating Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6)% %
CAT1 - 40 60 - - - 100
—CAT2 - 40 60 - - - 100
CAT3 - 40 50 10 = o 100
ESE : =2 50 10 . ! 100
* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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M.C.A — Master of Computer Applications, Regulation,Curriculum and syllabus — R2024

24MCT14 - SOFTWARE ENGINEERING

Zr;?;ﬁ?hme MCA & Computer Applications Sem. | Category | L T| P SL* | Total |Credit
Prerequisites | i 1 PC 45| 15| 0 60 | 120 4
Preamble To understand the formal method to analyze the requirement, design and develop a software project

; 8 e ' [ 9+3
Unit -1 Formal and Agile Methodologies:

The Nature of software-The Software Process—Prescriptive process models—

Development — Scrum-Other Agile Framework: The XP Framework- Kanban- DevOps-Recommended process model.

Agility and Process: Agile Process -The Politics of Agile

Unit-II

Requirements Analysis and Modeling:

9+3

Understanding

Analysis- Scenario Based Modeling-Class Based m

Requirements: Requirements engineering-Establishing the groundwork Requirements-Modeling: Requirements
odeling-Functional modeling -Behavior modeling,

Unit — 1l

Software Design:

9+3

Design Concept
based Design.

s: design concepts-Architectural Design: architectural styles-Component Level Design-Design for Mobility-pattern-

Unit - IV Software quality and security: <
Review metrics and their use-informal reviews-formal technical reviews-Software security Engineering - Risk management -Software
Evolution.

Unit-V Advances in software Engineering: e
SPI-SPIprocess-CMMI-peopIeCMM-SPIFrameworks-TechnoIogyEvoIution-ObservingsoftwareEngineeringtrends-identifying soft

trends-Technology directions

-Tools related trends-Software engineer’s responsibility.

REFERENCES
1 RogerS.Pressman,BruceR.Maxim, “Software Engineering -A Practitioner’s Approach”, QmEdition, Tata McGraw Hill, NewYork,
- 2020.
2. PankajJalote, “An Integrated Approach to Software Engineering”, 3rd edition, Narosa publications, 2011.
th
3. Somerville lan, “Software Engineering”, 9 Edition, Pearson Education Asia, Singapore, 2011.

MCA- Computer Applications, Regulation, Curriculum and Syllabus — R2024
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M.C.A — Master of Computer Applications, Regulation, Curriculum and syllabus — R2024

COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to (Highest level)
CcO1 apply the various formal and agility process models of for develop software - Applying (K3)
CO2 | develop the various features of requirement analysis and modeling of software Applying (K3)
CO3 | apply architectural and mobility design of the software Applying (K3)
CO4 | ldentify an idea about risk management and software maintenance Applying (K3)
CO5 | apply the software trends and tools used in software process : Applying (K3)
Mapping of COs with POs and PSOs
Cosp e poa PO2 PO3 PO4 POS5 PO6 | PO7 |PO8 |Pso1 |Pso2
CO1 3 2 2 2 1 1 2 2 2
CcO2 3 3 3 2 1 2 3 1
CO3 2 2 3 3 1 1 2 3 1
CO4 2 3 2 2 1 3 2 2 2
CO5 2 2 3 2 2 2 8 3 2 3
1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom’s Taxonomy
ASSESSMENT PATTERN — THEORY -
Test/ Bloom’s Remembering Understanding | Applying Analyzing Evaluating |Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 89 45 - - - 100
CAT2 - 50 50 - - - 100
CAT3 - 40 60 - - - 100
ESE - 45 ) 55 - - - 100

* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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M.C.A — Master of Computer Applications, Regulation,Curriculum and syllabus — R2024

24MCBO01 - OPERATING SYSTEMS

Programme &

Bk MCA & Computer Applications Sem | Category | L | T |P |SL* |Total Credit
Prerequisites Nil 1 BC 45( 0 |0 0 45 0
Preamble To get an understanding of the internal processes that a computer performs

Unit -1 Operating Systems Overview: 9

Introduction: Computer System Organization—Architecture—Operations—OS Structures: OS Services—System Calls:—~Process Control —
File — Device Management — Information Maintenance — Communication — Protection - OS functionality and security mechanisms.

Unit-1I Process Management: 9

Processes: Process concepts—Scheduling-OperationsonProcess—Inter-ProcessCommunication-Threads Multithreading Models —
Synchronization: Peterson"s Solution-Semaphores—-CPU Scheduling: Scheduling Criteria—Algorithms=FCFS—SJF-Priority-Round
Robin.

Unit -1l Deadlock: 9

Characterization: Conditions - Resource Allocation Graph — Methods for Handling Deadlocks: Deadlock Prevention — Deadlock
IAvoidance:
Banker's Algorithm — Deadlock Detection—Recovery from Deadlock.

9
Unit - IV Memory Management:

Main Memory: Contiguous MemoryAllocation-Segmentation-Paging—StructureofPageTable-Swapping-VirtualMemory: Demand
Paging - Page Replacement Algorithms: FIFO, Optimal and LRU.

Unit -V Storage Management: 9

Overview of Mass Storage Structure: Disk Structure-Attachment-Scheduling Algorithms: FCFS, SSTF, SCAN, C-SCAN, LOOK, C-
LOOK~ Management - File System: Concepts — Access Methods — Directory Structure, Advanced Topics: Virtual Machines, Network
and Distributed Systems.

REFERENCES:

1. Abraham Silberschatz, Greg Gagne, Peter B. Galvin, “Operating System Concepts”, 10ln Edition, John Wiley & Sons Inc.,
USA, 2018.

2. Andrew S. Tanenbaum, Herbert.Bos, “Modern Operating Systems”, Sth Edition, Pearson Education India, 2022.

3. William Stallings, “Operating Systems: Internals and Design Principles”, 9" Edition, Pearson Education India, 2017.

m
Lo
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COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to (Highest Level)
understand the fundamental architecture, operations, and structures of operating systems, .
co1 including their services and security mechanisms. Understanding (K2)
apply process management techniques, including scheduling, inter-process
CcO2 communication, multithreading models, and synchronization mechanisms, to manage Applying (K3)
concurrent processes effectively..
examine deadlock conditions and methods for handling deadlocks, including prevention, ;
co3 avoidance, detection, and recovery strategies. Analyzing (K4)
analyze memory management techniques, including paging, segmentation, and page .
co4 replacement algorithms in the context of both main memory and virtual memory.. Applying (K3)
analyze storage management techniques, including disk scheduling algorithms and file
CO5 system concepts, and understand advanced topics such as virtual machines and Analyzing (K4)
networked/distributed systems.
) Mapping of COs with POs and PSOs
COsIPOs&| pot | - PO2 PO3 PO4 PO5 PO6 PO7 PO | PSO1 | PsO2
COf1 2 i 2 2
co2 2 2 3 1 2 2 1 2
CO3 2 2 3 1 2 1 2
COo4 2 2 2 2 1 2
CO5 2 2 2 2 1 2
1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom’s Taxonomy
ASSESSMENT PATTERN — THEORY
Test/ Bloom’s| Remembering | Understanding Applying Analyzing Evaluating Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 30 40 30 - - 100
CAT2 - 20 40 40 - - 100
ESE - - - = = - NA

* +3% may be varied (CAT 1 & 2 - 50 marks & ESE — NA)

]
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24MCBO02 - COMPUTER ORGANIZATION AND DESIGN

Programme& | MCA & Computer Applications Sem. Category L TP SL* | Total | Credit

Branch

Prerequisites | Nil 1 BC 45 0|0 0 45 0

Preamble To understand the hardware behind the code and its execution at physical level by interacting with existing
memory and /O structure.

Unit -1 Digital Logic Circuits and Digital Components: 9

Digital Computers—Logic Gates—Boolean Algebra—Map Simplification~Combinational Circuits—Flip-Flops—Sequential Circuits —
Decoders — Multiplexers — Registers and Counters.

Unit -1 Data Representation, Register Transfer and Micro Operations: 9

DataTypes and Number Conversion-Complements—Fixed Point Representation—Floating point Representation-Register Transfer
Language — Register Transfer - Bus and Memory Transfer — Arithmetic, Logic and Shift Micro operations.

Unit —1ll Basic Computer Organization and Design, Programming the Basic Computers: 9

Instruction Codes—Computer Registers—Computer Instructions-Timing and Control-Machine and Assembly Language—
Programming Arithmetic and Logic Operations.

Unit - IV Central Processing Unit: ‘ 9

General Register Organization — Stack Organization — Instruction Formats - Addressing Modes - Data Transfer and
Manipulation..

Unit-V Input-Output and Memory Organization: 9

Input-Output Organization: Peripheral Devices — Asynchronous Data Transfer -Modes of Transfer - Direct Memory Access.
Memory Organization: Memory Hierarchy - Main Memory - Auxiliary - Associative - Cache - Virtual Memory-Characteristics of Multi
Processors-Interconnection Structures.

REFERENCES:
_1 Morris Mano M., “Computer System Architecture”, 3rdEdition, Pearson India Education Services Pvt. Ltd., New Delhi,
) 2017.. :
2. Morris Mano M., Michael D.Ciletti, “Digital Design”, 5thEdition, Pearson Education, Delhi, 2013.
3 William Stallings, “Computer Organization and Architecture — Designing for Performance”, 9thEdition, Pearson Education,
) 2012.
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COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to : (Highest Level)
co1 ngratrr&i nizzlégr; ;);aartlit:?etlc & logic unit and compute the fixed point and floating Applying (K3)
co2 ggmgﬂtsé;a;t;sfgﬁnderstandlng of the design of the functional units of a digital Understanding (K2)
CO3 identify the fundamental designing of elementary computer Applying (K3)
CO4 design a simple CPU.with applying the theory concepts Applying (K3)
CO5 manipulate representations of numbers stored in digital computers Applying (K3)
Mapping of COs with POs and PSOs
COs/POs&PSOs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PSO1 PSO2
co1 3 2 3 3 2 1 2
CcOo2 3 2 2 3 3 3 2
co3 2 2 3 3 2 2 3 2 1
co4 2 2 2 3 3 2 1 2 2
CO5 2 2 2 2 3 2 1
1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom's Taxonomy
) ASSESSMENT PATTERN - THEORY
Test / Bloora’s ‘Remembering | Understanding | Applying | Analyzing Evaluating | Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 60 40 - - - 100
CAT2 - 45 55 - - - 100
ESE - = & = = - NA

* +3% may be varied (CAT 1 & 2 — 50 marks & ESE — NA)

I' Signature of the Chairman
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24MCL11 - DATA STRUCTURES AND ALGORITHMS LABORATORY

;::g;erxlmme & MCA & Computer Applications Sem. Category | L| T| P|SL* Total| Credit

Prerequisites Nil 1 PC 0|0 (60| 0 | 60 2

Preamble To provide the set of problems covering the basic algorithms as well as numerous computing problems
demonstrating the applicability of various data structures and related algorithms Implementation.

LISTOF EXPERIMENTS / EXERCISES:

Design a data structure to represent a stack in an array name d, elements of size n. Also write a functions for demonstrating

1 push (), pop () and peep () operations on stack i, where the stack is initially empty.

2 Design an application to demonstrate the use of stack data structure in checking whether the arithmetic expression is properly
’ parenthesized.

3. Design a Queue data structure and to perform various operations using linked list along with its size n, where n=10.

4. | Compute the Polynomial Addition d=a+b using singly linked list where a and b be the pointers to two polynomials.

5. Program to illustrate the implementation of Insert, Delete and Searching operations on a binary search tree.

6. | Write a function to implement pre-order, in-order and post-order traversals of a binary tree.

- Consider an undirected graph G= (V, E). Assume that the vertices V are numbered 1, 2, 3 ... and perform traversal of graph
: using iterative DFS Technique. The DFS starts from first node. :

8. | Write a Program to sort an array of integers in ascending order using selection sort.

9. Develop a program to sort an array of integers in ascending order using divide and conquer techniques.

10. | Write a program to find an element among the list of elements in an array using Linear search Techniques.

11. | Implement a program to find an element among the list of elements in an array using Divide and Conquer Technique.

REFERENCES/MANUAL /SOFTWARE:

1. Front End :Windows/Linux OS

2. Software: Turbo/Borland/GCC compilers

3. Laboratory Manual N
COURSE OUTCOMES: : BT Mapped
On completion of the course, the students will be able to - (Highest Level)
CO1 make use of linear data structures to perform various operations. Mgr?ippl z:ggérﬁ?z)
CO2 | implement a program using Non-Linear Data Structures M/;ﬁ% zigﬁo(rﬁ%)z)
CO3 | apply various sorting techniques to sort the number of elements in a list M’:ﬁigzigtgiérﬁ?é)m
CO4 | perform searching operations in a given number of input elements Mgr?i%l ﬁ;;gér}f(ss)z)

Mapping of COs with POs and PSOs

COs/POs|  pqy PO2 PO3 PO4 PO5 PO6 Ppo7 | PO8 PSO1 | PSO2

&PSOs

Cco1 3 3 2 2 3 3 3

CO02 3 3 | 2 2 3 3 3

co3 3 3 2 8 3 3 3

CO4 3 3 2 2 3 3 3

1-Slight,2—Moderate,3-Substantial, BT- Bloom's Taxonomy
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24MCL12 - DATABASE TECHNOLOGIES LABORATORY

Programme MCA & Computer Applications Sem. | Category L T| P SL* Totai | Credit

& Branch

Praraquisites | 1 PC 0o|o0|60| o 60 2

Preamble To deliver students the elementary concepts of a database management system and equips themn to design and
implement a database applications built over those concepts.

LIST OF EXPERIMENTS / EXERCISES:

Consider a University Database and use necessary schema (Student, Department, Faculty, Courses...etc), Make use of DDL
1. operations to perform creation of table, alter, modify, drop and truncate. Additionally apply DML transactions over the schema
and use appropriate Integrity constraints like Primary Key, Unique key, Foreign Key, Check, Default, Null and Not Null.

Construct the University database and schema to perform the controlling privileges operations with TCL —Commit, Save point
2. and Rollback the transactions. To deal with the rights, permissions, and other controls of the database system use DCL that
includes commands such as GRANT and REVOKE.

3 Build the essential DB objects using view, sequences, indexes and synonyms for University Database.

Make use of Employee Database and perform SQL Statements on

Single row

General functions, Case Conversion functions, Character functions, Date functions, Number functions.
4. | Aggregate functions

AVG, COUNT, MAX, MIN, SUM.
Set operations
Union, Union All, Intersect, Minus.

Experiment with Employee Database and Perform various Joins &Sub queries for displaying data from multiple tables using

% SQL operators, GROUPBY, HAVING and ORDERBY clause.

6. Construct a basic block to combine database language and procedural programming language using PL/SQL programs.

7. Generate a payroll process for employee tables by stored functions and stored procedures using PL/SQL programs.

8. Iterate number of employees using Cursors in PL/SQL programs and perform Implicit, Explicit Cursor Operations for the table.
9 Create Triggers for DML Statement, DDL Statement, System and User event Make Use of PL/SQL block to call multiple

functions, procedures, cursors using package.

10. | Write PL/SQL programs to Handle Exceptions with inbuilt libraries and customized way to raise an exceptions.

REFERENCES/ MANUAL /SOFTWARES:

1. Front End: Microsoft Visual Studio 6.0, Microsoft NET Framework SDK v2.0, Java Eclipse.
2. Back End : ORACLE / MYSQL
3. Laboratory Manual
COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to (Highest Level)
. Applying(K3)
CcO1 make use of SQL commands to create and manipulate databases Manipulation(S2)
o s ; : Applying(K3)
CO2 building DB objects and make use of predefined functions _ Manipulation(S2)
. . . Applying(K3)
CO3 design complex queries using SQL Manipulation(S2)
i ; Applying(K3)
CcO4 create applications using PL/SQL Manipulation(S2)
Mapping of Cos with POs and PSOs
esay | . PO1 PO2 PO3 PO4 POS5 PO6 PO7 PO8 | PSO1 PSO2
CcO1 3 3 3 3 3
CcO2 3 3 3 3 3
CO3 3 3 3 3 3
CcO4 3 3 ) 8 3

1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom's Taxonomy
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24MCP11 - MINI PROJECT |
Programme oot o 5
&Br?anch MCA & Computer Applications Sem. Category | L| T P| SL* Total| Credit
Prerequisites Nil 1 EC ol 0 |60]| O 60 2
COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to (Highest Level)
CO1 Identify the problem by applying acquired knowledge é‘:ggsl?gr(]é%
CO2 Analyze and categorize executable project modules after considering risks é?ggz:gg((s'(;))
CO3 [ Analyze efficient tools for designing project modules ﬁ?ggﬁ:gﬁgg%)
Cco4 Integrate al | the modules through effective teamwork after efficient testing and validation EF;/rae:cL:jiitiic?r?((Sst;)
CO5 Compile the results in the form of technical report with oral presentation. g:;g;;%(é%
Mapping of COs with POs and PSOs
COsiPOS| . g PO2 PO3 PO4 PO5 PO6 Po7 | PO8 PSO1 PSO2
& PSOs
CO1 3 3 3 3 3 3 3 2 3 3
CO2 3 3 3 3 3 3 3 2 3 3
COo3 3 3 3 3 3 3 3 2 3 3
CO4 3 3 3 3 3 3 3 2 3 3
CO5 3 3 -3 3 3 3 3 2 3 3
1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom’s Taxonomy
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24MCC21 — MACHINE LEARNING

Programme& MCA & Computer Applications Sem. | Category | L T|P SL* | Total | Credit

Branch

Prerequisites | Nil 2 PC 45 | 0 [ 30| 45 120 4

Preamble The course focuses on finding patterns from empirical data and also explores techniques on supervised,
unsupervised learning algorithms.

Unit -1 Machine Learning Essentials: ‘ 9

Types of Machine Learning — Applications — Tools — Preparing to model: Exploring structure of data — Data quality and remediation

— Data Pre-processing — Modeling and Evaluation: Selecting — Training — Model Representation and Interpretability — Evaluating
Performance of a model.

Unit -1l ‘ Feature Engineering: l 9

Feature Engineering: Feature transformation — Feature subset selection — Bayesian concept learning: Bayes' theorem — Bayes’
theorem and Concept learning — Bayesian Belief Network.

Unit -1l ‘ Supervised Learning: ‘ 9

Classification: Model — Learning steps — Common Algorithms: KNN — Decision Tree — Random Forest — Support Vector Machines —
Regression: Common Algorithms: SLR — MLR — Assumptions — Problems in Regression Analysis — Improving accuracy —
Polynomial regression model — Logistic regression — Maximum Likelihood Estimation.

Unit— IV l Unsupervised Learning: ‘ 9

Unsupervised Learning: Comparison — Application — Clustering: tasks — types — Partitioning methods — k-means — k-medoids —
Hierarchical clustering — Density-based methods — Finding Pattern using Association Rule: Association rule — Apriori algorithm.

Unit -V | Neural Network: [ 9

| Neural Network: Biological neuron — Artificial Neuron- Types of activation functions — Architectures of Neural Network — Learning
Process in ANN: Back Propagation.

LIST OF EXPERIMENTS / EXERCISES:

1. Exploration of a Data Set in the IDE to perform various Numpy and Pandas operations.

Write a python program to calculate mean, median, variance, standard deviation of the given numerical data.

Implement various data preprocessing techniques on real time dataset using python.

Build a python code to perform different visualization for the given data set.

Develop a python code to perform dimensionality reduction using PCA.

2R S B

Construct a python program to find the attribute with maximum information gain and gain ratio and construct the decision tree
for the given data.

N

Develop a python program to implement K-NN algorithm for the given data.

8. Construct a python program to implement Support Vector Machines learning algorithm for the given data.

9. Build a python code to implement k-means clustering algorithm.

10. | Implement Multi-Layer Artificial Neural Network analysis for the given dataset using python code.

REFERENCES

1. SaikatDutt, Subramanian Chandramouli and Amit Kumar Das, Machine Learning, 15! Edition, Pearson Education, India, 2023.

Nageswara Rao R., “Core Python Programming", 3" Edition, Dreamtech Press, Wiley India Private Ltd., New Delhi, 2022.

Python IDE, Google CoLab

2
3. Manaranjan Pradhan, U Dinesh Kumar, “Machine Learning Using Python”, 1% Edition, Wiley India, 2022.
4
5

Laboratory Manual
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COURSE OUTCOMES: BT Mapped

On completion of the course, the students will be able to (Highest Level)
: . y ; : Applying (K3)

CcO1 articulate the perspectives of machine learning and formulate the hypothesis. Manipulation (S2)
co2 make use of feature engineering process and Bayesian concept learning.to find a solution for Applying (K3)

a problem. Manipulation (S2)
" e . ; ; Applying (K3)

COo3 utilize the concepts of classification and regression for solving a given problem. Manipulation (S2)
. . . . o e Applying (K3)

CO4 employ the principles of unsupervised learning algorithm for optimization. Manipulation (S2)
’ e Applying (K3)

CO5 apply artificial neural networks for real world problems. Manipulation (S2)

Mapping of COs with POs and PSOs

COsPOs& | pot PO2 PO3 PO4 PO5 PO PO7 PO8 | PsO1 | Pso2
CO1 3 2 2 2
CO2 3 2 2 2 3 2
CO3 3 3 2 2 3 2
CO4 3 3 2 2 2 2
CO5 3 3 2 2 3 2

1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom’s Taxonomy

ASSESSMENT PATTERN - THEORY
Test / Bloom’s Remembering | Understanding | Applying | Analyzing Evaluating Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 40 60 - - - 100
CAT2 - 40 60 - - o 100
CAT3 - 40 ‘60 - - = 100
ESE - 40 60 - - ~ 100

* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)

RP—

Signature of the Chairman
Board of Studies -
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24MCT22 - CLOUD COMPUTING TECHNOLOGIES A

Programme& MCA & Computer Applications }em./ Category | L SL* | Total | Credit
Branch
Prerequisites Nil 2 PC 45 45 90 3

Preamble It allows computer users to conveniently rent access to fully featured applications, to software development and
deployment environments
Unit -1 Cloud Computing Fundamentals, Architecture: 9

Define Cloud Computing— Cloud Types—Examining the Characteristics — Benefits, Disadvantages —Cloud Computing Architecture-
Exploring the Cloud Computing Stack — Connecting to the Cloud.

Unit-1I

Understanding Services and Virtualization:

9

Infrastructure as a Services-Platform as a Service- Software as a Service-ldentity as a Service —Compliance as a Service —
Virtualization Technologies —Load Balancing and Virtualization-Understanding Hypervisors

Unit -1l

Cloud Platform:

9

Google Web Services—Amazon Web Services-Components-Working with the Elastic Compute Cloud-Amazon Storage Systems-
Amazon Database Services — Microsoft Cloud Services. Case study: AWS Cloud services to build a scalable and intelligent alerting

system.

Unit - IV

Cloud Security and Web Mail Services:

9

Securing the Cloud — Securing Data — Establishing Identity and Presence Services — Working with Productivity Software-Web Mail

Services: Explorin

the Cloud Mail Services — Exploring Instant Messages.

Unit-V

Advanced Technologies in Cloud Computing:

9

Cloud Computing trends-Cloud Tools-Cloud with Diverse look-Media clouds-Security clouds-App-specific clouds-Groupware clouds-
Mobile cloud computing-Cloud computing Environment-Selection of cloud Applications-Cloud Descriptor language-Green
computing—workload pattern for clouds-Third party technology—lntercloud -Azure cloud services case study: Modernizing payments

via cloud migration

REFERENCES:

1. Barrie Sosinsky, “Cloud Computing”, 1SlEdition, Wiley Publishing inc, Canada, 2018.

2. ShailendraSingh,”Cloud Computing"1St Edition, Oxford University Press

3. RajkumarBuyya,ChristianVecchiola., ThamaraiSelvi.S, “Mastering Cloud Computing”, 1StEdition, McGraw hill , 2015
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COURSE OUTCOMES: BT Mapped

On completion of the course, the students will be able to (Highest Level)
apply the fundamental concepts in datacenters to understand the tradeoffs in . 5

ki power, efficiency and cost. Applying (K3)

co2 ?hn:Zﬁ (;/anous cloud programming models and apply them to solve problems on Analyzing (K4)
demonstrate a critical understanding of how applications are deployed and hosted :

e in the cloud and take advantage of elastic resources Applying (K3)

CO4 analyze the issues in Resource provisioning and Security govemance in clouds Analyzing (K4)

CO5 Design& develop backup strategies for cloud data based on features. Applying (K3)

" Mapping of COs with POs and PSOs

BOSIPUS, |- P PO2 PO3 PO4 PO5 POG PO7 | PO8 | PSO1 | PSO2
& PSOs
CO1 3 2 2 2 2 1 2
co2 3 3 2 3 1 1 3
Co3 2 3 3 3 2 2 2 3 2
Cco4 2 2 2 3 1 1 3 2 2 2
CO5 2 2 3 2 1 2 2 3 3 3
1 — Slight, 2 — Moderate, 3 - Substantial, BT- Bloom’s Taxonomy
ASSESSMENT PATTERN — THEORY
B-Ir:osrtn[’s Remembering | Understanding | Applying Analyzing Evaluating Creating Total
Catasiory (K1) % (K2) % (K3) % (K4) % . (K5) % _(KG) % %
CAT1 - 50 40 10 - - 100
CAT2 - 40 40 20 - - 100
CAT3 - 45 35 20 - T - 100
ESE - 40 40 20 - - 100

* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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24MCEO1 - SOFTWARE PROJECT MANAGEMENT

Errgg:';mme & MCA & Computer Applications Sem. |Category L | T/ P |SL*| Total |Credit
Prerequisites Software Engineering 2 PE 45| 0 | 0 | 45 90 3
Preamble To perform various activities for successful completion of a project in spite of all the risks.

Unit -1 Software Project Management and Project Evaluation: 9

Software Project Definition - Software Projects Versus Other Types of Projects — Contract Management and Technical Project
Management - Plans, Methods and Methodologies — Categorizing Software Projects -Stakeholders - Setting Objectives — Business
Case - Project Success and Failure - Management Control — Project Management Life Cycle-Project Portfolio Management —
Evaluation of Individual Projects —Cost-benefit Evaluation Techniques — Risk Evaluation — Programme Management-Managing the
Allocation of Resources within Programmes.

Unit -1l Project Planning and Software Effort Estimation: 9

Step Wise Project Planning —Selection of Appropriate Project Approach- Where are the Estimates Done - Problem with Over and
Under Estimates - The Basis for SoftwareEstimating - Software Effort Estimation Techniques - Bottom up Estimating - The Top
Down Approach and Parametric Models -Expert Judgment - Estimating by Analogy - Function Points — COCOMO — Cost Estimation
— Staffing Pattern-Effect of Schedule Compression.

Unit — Il Activity Planning and Risk Management: 9

Objectives-Project Schedules-Sequencing and Scheduling Activities-Network Planning Models-Formulation of a Network Model -
Forward Pass - Backward Pass - Critical Path - Activity Float -Risk Management Approaches - Risk Identification, Assessment,
Planning and Management — Evaluating the Risks — PERT Technique-Applying PERT Technique.

Unit- 1V Resource Allocation, Monitoring and Managing Contracts: 9

Nature of Resources, ldentifying Resource Requirements, Scheduling, Creating Critical Paths —Counting the Cost- Creating the
Framework, Collecting the Data, Visualizing Progress, Cost Monitoring, Earned Value Analysis, Prioritizing Monitoring-Change
Control — Managing Contracts — Types of Contracts — Stages in Contract Placement —Contract Management-Stress Management-
Working in Teams .

Unit-V Software.QuaIity and Project Closure: 9

The Place of Software Quality in Project Planning — Importance — Definition —Software Quality Models- Product versus Process
Quality Management — Quality Management Systems — Process Capability Models — Techniques to Help Enhance Software Quality
— Reasons for Project Closure, Project Closure Process, Performing a Financial Closure-Project Closeout Report.

REFERENCES:

th
1. Bob Hughes, Mike Cotterell&Rajib Mall, “Software Project Management”, 6 Edition, McGraw Hill, New Delhi, 2022.

d
2. S. A. Kelkar, "Software Project Management”, 3r Edition, PHI, New Delhi, 2023.

. t
3. Adolfo Villafiorita , “Introduction to Software Project Management®, 1S Edition, CRC Press, 2014.

S
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COURSE OUTCOMES: BT Mapped

On completion of the course, the students will be able to (Highest Level)
CO1 | describe the modern project management and risks evaluation for different applications. Understanding (K2)
CO2 | apply the concept of the effective project planning and software effort estimation Applying(K3)
CO3 | apply adequate knowledge about cost and effort estimation of the software development. Applying (K3)
CO4 | utilize the various resource allocation, monitoring, and managing confracts. Applying(K3)
cos Lrpg)éeeglsent the project planning process, process capability models and project closure Applying(K3)

Mapping of COs with POs and PSOs

COsiPOS | gy PO2 PO3 PO4 PO5 PO6 PO7 | PO8 PSO1 | PSO2
& PSOs
Cco1 2 2 3 2 3 2 2 2 2 2
CcOo2 2 2 2 2 3 2 2 2 2 3
Cco3 3 3 2 2 2 3 2 2 3 3
CO4 2 2 2 2 3 2 2 3 3 2
CO05 2 2 2 2 2 2 3 3 2 2
1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom's Taxonomy
ASSESSMENT PATTERN - THEORY
Test / Bloom’s | Remembering (Understanding Applying Analyzing Evaluating Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 : - 60 40 - - - 100
CAT2 - 45 55 - - - 100
CAT3 - 40 60 - - - 100
ESE - 40 60 - - - 100

* 3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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24MCEO2 - CRYPTOGRAPHY AND NETWORK SECURITY

g:gg(rj]mme& MCA & Computer Applications Sem. | Category| L| T |P SL* (Total| - Credit

Prerequisites | Computer Networks 2 PE 45 0 |0 |45 |90 3

Preamble To explore a growth in computer systems and their interconnections via networks, has increased the dependence
of both organizations and individuals on the information stored and communication be secure using cryptography
techniques.

Unit -1 Information and Network Security Concepts: 9

Computer. Security Concepts—The OSI Security Architecture-Security Attacks—Services and Mechanisms-Cryptography-Model for
Network Security — Introduction to Number Theory: Divisibility and the Division Algorithm-The Euclidean Algorithm-Modular
Arithmetic-Euler's Theorem-The Chinese Remainder Algorithm-Discrete Algorithm.

Unit - S'ymmetric Ciphers: 9

Classical Encryption Techniques: Symmetric Cipher Model-Substitution Techniques—Transposition Techniques—Rotor machines—
Steganography-Block Cipher and Data Encryption Standard —-DES Standard-Advanced Encryption Standard.

Unit - 1ll Asymmetric Ciphers: 9

Public key cryptography and RSA: Principles-RSA Algorithm-The Diffie-Hellman Problem-Elgamal Cryptographic Systems-An
Introduction to Elliptic curve Arithmetic —Elliptic curve Cryptography.

Unit-IV' Cryptographic Data Integrity Algorithms: 9

Cryptographic Hash Functions: Applications - Two simple hash functions - Secure Hash Algorithm (SHA) —SHA-3- Message
Authentication codes(MAC): Requirements — Functions — Security of MAC-Hash function based MAC — DAA and CMAC — Digital
Signatures-Light Weight  cryptography and Post-Quantum Cryptography-Symmetric Key Distribution using Symmetric and
Asymmetric Encryption — Distribution of public keys — X.509 Certificates — Public-Key Infrastructures-User Authentication.

Unit-V Network and Internet Security: 9

Transport-Level Security-Wireless Network Security-Electronic Mail Security-IP Security-Network Endpoint Security-Cloud Security-
Internet of Things (loT) Security.

REFERENCES:

1 William Stalllings, “Cryptography and Network Security: Principles and Practice”, 8mEdition, Pearson India Education
| ServicesPwt., Ltd., 2023. '

th .
2. | AtulKahate, “Cryptography and Network Security”, 4 Edition, TataMcGraw Hill Education, 2023.

3 Bernard L.Menezes,RavinderKumar”Cryptography,Network Security and Cyber Laws,” 2ndEdition, Cengage Publication,
) 2023.

%
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COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to (Highest Level)
describe various Cryptographic Techniques and symmetric key cryptography algorithms to solve
£a1 real world problems. Understand (K2)
co2 nglr?;r i;zsamous encryption techniques with symmetric cipher measures to solve real case Applying (K3)
CO3 |apply Public and Private key cryptosystems and authentication to ensure confidentiality Applying (K3)
co4 apply _Hash functions and Digital Signature with quantum cryptography to ensure the data Applying (K3)
Integrity
CO5 [implement the security challenges in Wireless networks and describe the system security. Applying (K3)
Mapping of COs with POs and PSOs
COSPOS & po1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PSO1 | PSO2
CO1 2 3 3 2 3 3 3 3 3 3
CO2 2 2 3 2 2 3 2 3 2 3
CO3 2 3 3 2 3 3 3 3 3 3
CO4 2 3 3 2 2 2 2 2 3 2
CO5 3 3 2 2 2 3 2 2 2 2
1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom's Taxonomy
ASSESSMENT PATTERN — THEORY
Test / Bloom’s | Remembering (Understanding| Applying Analyzing Evaluating Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5)% (K6) % %
CAT1 - 60 40 - - - 100
CAT2 - 40 60 - - - 100°
CAT2 - 60 40 - - - 100
ESE - 60 40 - - - 100
* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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24MCT21 - ADVANCED JAVA PROGRAMMING

Programme s . .

&Branch MCA & Computer Applications Sem. | Category | L | T | P SL Total Credit

Prerequisites Nil 2 PC 4510 | 0 45 90 3

Preamble To develop general purpose applications using object-oriented design principles with database connectivity
injava language.

Unit -1 Basics of Java, Classes and Objects: 9

The Java Buzzwords — Overview of Java — Data Types, Variables and Arrays — Operators — Control Statements — Introducing
Classes— Methods and Classes: Overloading Methods — Passing and returning Objects — Recursion — Access control — static —final —
Nested and Inner classes.

Unit -1l Inheritance, Packages and Interfaces: 9

Inheritance: Basics — Using super — Method Overriding — Dynamic Method dispatch — Abstract classes — final with Inheritance.
Packages and Interfaces: Packages — Packages and Member Access — importing Packages — Interfaces.

Unit -l Exception Handling, Multithreading and Collection Frameworks: 9

Fundamentals — Types — Uncaught Exceptions — try and catch — Multiple catch — Nested try — throw — throws — finally — Built-in
Exceptions — Multithreaded: Java Thread Model — Main Thread — Creating a Thread and Multiple threads — is Alive() and join()-
Collection Frameworks: Collection Interfaces - Collection Classes: Array List — Linked List - Hash Set - TreeSet — Priority Queue -
Iterator - Map: Map Interfaces - Map Classes: HashMap — TreeMap - Comparators.

Unit - IV Servlets and Java server Pages: 9

Working with Servlets: Features—ServiletAP|-Servlet Lifecycle-Creating a Sample Servlet-Java Server Pages: Architecture of JSP
pages — Life Cycle of JSP — Working with JSP Basic Tags and implicit objects — Exploring Action Tags.

Unit -V JDBC, Hibernate and Spring: 9

Working with JDBC: Introduction -JDBC Drivers — Features of JDBC — JDBC API — Major Classes and Interfaces — Process with java.
sql package —Working with Hibernate: Architecture — Downloading hibernate -Exploring HQL — Hibernate O/R mapping —
WorkingwithHibernate.IntroductiontoSpring:Overview—DependencyInjection-SpringLibraries—SpringToolSuite-Developing a simple
Spring Application.

REFERENCES

1. Herbert Schild,”Java: The Complete Reference”, 12™ Edition, McGraw Hill, 2021

2. CDAC, "Core and Advanced Java - Black Book”, 1%'Edition, Dreamtech Press, 2018

3. Cay Horstmann, "Core Java -Volume 1:Fundamentals”, 12"Edition , Oracle Press, 2021

e ]
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COURSE OI:JTCOMES: ) (H?Jhl:satpl?:\?el)
On completion of the course, the students will be able to
CO1 apply object- oriented programming concepts for solving problems Applying(K3)
CO2 construct reusable classes using inheritance, packages and interfaces Applying (K3)
co3 er;izli)é rt:(; sgr:;%)rtirg; l\gg:jtgg.readmg, Exception handling and Collection frameworks to develop Applying (K3)
CO4 | develop Server side java applications using Servlet and JSP concepts Applying (K3)
CO5 Construct applications to interact with relational database systems using JDBC and hibernate Applying (K3)
Mapping of COs with POs and PSOs
COs/POs|  pgq PO2 | PO3 PO4 PO5 PO6 PO7 PO8 | PSO1 | Pso2
& PSOs
CO1 3 3 3 2 2 2 3
CO2 3 3 3 2 2 2 3
co3 3 3 3 2 2 2 3
co4 3 3 3 2 2, 2 3
COo5 3 3 3 2 2 2 5.
1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom’s Taxonomy
ASSESSMENT PATTERN - THEORY
Test / Bloom’s Remembering Understanding Applying Analyzing Evaluating Creating Total
Category* (K1)% (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 45 55 - - - 100
CAT2 - 45 55 - - - 100
CAT3 - 50 50 - - - 100
ESE - 40 60 - = = 100

* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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24MCE03 - WEB APPLICATION DEVELOPMENT

g:gg:;lmme& MCA & Computer Applications Sem. |Category | L T P | SL*| Total Credit

Prerequisitesi HTML, CSS and JavaScript 2 PE 45 0 0 | 45 90 3

Preamble To utilize contemporary web technologies and frameworks to construct dynamic online applications, fostering real-
time interaction and enriching user experiences.

Unit - | Web Essentials: | 9

Clients, Servers and Communication: The Internet - Basic Internet Protocols - The World Wide Web - HTTP Request Message -
Response Message -Web Clients - Web Servers - Markup Languages: HTML — History and Versions - Basic XHTML Syntax And
Semantics-HTML Elements-Relative URLs-Lists—Tables—Frames —Forms- XML —Creating HTML Documents.

Unit -1l J Style Sheets: | 9

CSS — Features - Core Syntax - Style Sheets and HTML - Style Rule Cascading and Inheritance - Text Properties - Box Model —
Normal Flow Box Layout - Client-Side Programming: The JavaScript Language- JavaScript in Perspective — Syntax - Variables and
Data Types-Statements-Operators— Literals— Functions— Objects— Arrays -Built-in Objects-JavaScript Debuggers.

Unit-Ill |DOM: [ 9

DOM - DOM History and Levels - Intrinsic Event Handling - Modifying Element Style -The Document Tree - DOM Event Handling -
Accommodating Noncompliant Browsers - Properties of Window.

Unit-IV R(ML: | 9

The Fundamentals of XML - XML Document Structure - Rules of XML Structure - Namespaces in XML - Validating XML with the
Document Type Definition - Creating XML Schemas - The X-Files: XPath, XPointer, and Xlink - Transforming XML with XSL: XSLT for
Document Publishing, XSL Formatting Objects.

Unit-V | Angular Js: | 9

Introduction to Angular JS- MVC Architecture - Directives, Expressions, Controllers, Filters, Module, Events, Forms, Validations,
Examples.

REFERENCES:
1. | Jeffrey C.Jackson, "Web Technologies--A Computer Science Perspective”, 1 Edition, Pearson Education, 2015
2. | Krishna Rungta,"Learn AngularJS in 1 Day" Independent Publication, 2018
3 Schmelzer Ron , “XML and Web Services Unleashed”, 1e Paperback — 1 January 2008

w
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COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to (Highest Level)
CcO1 apply the necessary HTML elements to the Document's design. Applying (K3)
c02 implement the Programs Using Scripting Language and CSS Presentation Applying (K3)
CO3 utilize server side scripting technologies, develop dynamic web sites. Applying (K3)
CO4 write the schema for the given XML documents in both DTD and XML Schema languages Applying (K3)
CO5 use a variety of web service languages to implement the web service. Applying (K3)
Mapping of COs with POs and PSOs
COsIPOs&  pot PO2 PO3 PO4 PO5 PO6 PO7 POS8 PSO1 | PSO2
CO1 2 3 3 2 2 2 3 2
CO2 3 2 2 2 3 2
CO3 3 3 3 3 3 2 3 2 3 2
CoO4 3 3 2 2 3 3 3 3 2
CO5 2 3 3 2 2 2 2 3 3 2
1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom’s Taxonomy
ASSESSMENT PATTERN — THEORY
Test / Bloom’s Remembering | Understanding | Applying | Analyzing Evaluating Creating Total
Category*. (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 40 60 - - - 100
CAT2 - 45 55 - - - 100
CAT3 - 40 60 - - - 100
ESE - 45 55 - : x 100
* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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24MCE04 — NATURAL LANGUAGE PROCESSING

Programme

&Branch MCA & Computer Applications Sem. | Category | L T P SL* | Total| Credit

Prerequisites Mathematics 2 PE 45 0 0 45 90 3

Preamble To develop the different modules of natural language processing like lexical analysis, error checking, part-of-
speech tagging, syntax checking.

Unit —| Regular Expressions: 9

Concept and Use of Natural Language Processing, Ambiguity and uncertainty in language, The Turing test, Models and Algorithms-
Basic Regular Expression Patterns, Disjunction, Grouping, and Precedence, Advanced Operators, Regular Expression Substitution,
Using FSA to Recognize Sheeptalk, Formal Languages

Unit -1l lJAutomata: 9

FSAs, Using an NFSA to accept strings, Recognition as Search, Relating Deterministic and Nondeterministic Automata, Regular
Languages and FSAs, Survey of (Mostly)English Morphology, Inflectional Morphology, Derivational Morphology, The Lexncon and
Morphotactics, Morphological Parsing with Finite-State

Unit - 111 Finite-State Transducers: 9

Transducers, Orthographic Rules and Finite-State Transducers, Human Morphological Processing, N-gram Language Models,
Words, Corpora, Text Normalization, Minimum Edit Distance, N-Grams, Evaluating LanguageModels, Generalization and Zeros,
Smoothing, Kneser-Ney Smoothing

Unit -1V Word Classes and Part-of-Speech Tagging: 9

English Word Classes, Tagsets for English, Part of Speech Tagging, Rule-based Part-of-speech Tagging, Stochastic Part-of-speech
Tagging, The Actual Algorithm for HMM tagging, Transformation-Based Tagging, How TBL rules are applied, How TBL Rules are
Learned, Multiple tags and multiple words, Unknown words, Class-based N-grams.

Unit-V Context-Free Grammars: 9

Constituency, Context-Free Rules and Trees, Sentence-Level Constructions, The Noun Phrase, The Verb Phrase and
Subcategorization, Auxiliaries, Spoken Language Syntax, Grammar Equivalence & Normal Form, Finite State & Context-Free
Grammars, Grammars & Human Processing

REFERENCES:

1 Speech and Language Processing: An Introduction to Natural Language Processing, Computaﬂonal Linguistics and Speech
' Recognition by Daniel Jurafsky& James H. Martin ,Pearson, 2023

2. Speech and Language Processing by Daniel Jurafsky and James H. Martin Second edition, Prentice Hall,2023

3. Statistical Language Learning by Charniack Eugene MIT Press, 2018
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COURSE OUTCOMES: BT Mapped

On completion of the course, the students will be able to (HighestLevel)

co1 Underst:'and fundamental mathematical models and algorithms in the field of natural language Understanding (K2)
processing.

CO2 | provide solutions of a problems by make use of finite state automata Applying (K3)

CO3 |Make use of N-gram model and its principle to solve a real world problems » Applying (K3)
apply concepts of processing the natural language on real world problems of speech recognition, ;

G4 automated question answering, text classification Applying (K5)

CO5 | Identify the syntactic structure of a sentence Applying (K3)

Mapping of COs with POs and PSOs

Co'fé':)‘is& PO1 PO2 PO3 PO4 POS5 PO6 PO7 POS8 PSO1 | PSO2
co1 2 2 2 2 3 2 2 2
co2 2 2 2 2 3 2 2 2
co3 3 2 3 2 2 1 2 2 2
co4 2 2 2 2 2 3 2 2 2
CcO5 2 2 2 2 2 3 2 B 2

1 — Slight,-2 — Moderate, 3 — Substantial, BT- Bloom’s Taxonomy

ASSESSMENT PATTERN - THEORY

Test / Bloom’s | Remembering | Understanding Applying Analyzing Evaluating Creating Total
Category* (K1)%: (K2)% (K3)% (K4)% (K5)% (K6)% %
CAT1 - 60 40 - - - g 100
CAT2 - 40 60 - - = 100
CAT3 - 40 60 - - - 100
ESE - 40 60 - - - 100

* 3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)

( By .k -7z )
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24MCEO05 - BUSINESS INTELLIGENCE

g:gg;l‘mme % MCA & Computer Applications Sem. Category L T | P | SL* |Total| Credit

Prerequisites Nil 2 PE 45 | 0 | 0 | 45 | 90 3

Preamble To recognize the Business Intelligence as expert information, knowledge and technologies, for the management
of organizational and individual business in an efficient manner.

Unit-I Overview of Business Intelligence, Analytics and Decision Support: l 9

Changing Business Environments and Computerized Decision Support - A Framework for Business Intelligence - Intelligence
Creation, Use, and Bl Governance - Transaction Processing Versus Analytic Processing - Successful Bl Implementation - Analytics
Overview-Brief Introduction to Big Data Analytics.

Unit-lI ’ Business Reporting, Visual Analytics and Business Performance Management: ‘ 9

Business Reporting-DefinitionsandConcepts-DataandInformationVisualization—DifferentTypesofChartsandGraphs-The
Emergence of Data Visualization and Visual Analytics - Performance Dashboards - Business Performance Management -
PerformanceMeasurement-BalancedScorecards—SixSigmaasaPerformanceMeasurementSystem.

Unit-ll Data Mining: ‘ 9

Data Mining Concepts and Applications-Data Mining Applications-Data Mining Process-Data Mining Methods-Data Mining Software
Tools-Data Mining Privacy Issues, Myths and Blunders.

Unit-IV l Text and Web Analytics: I 9

Text Analytics and Text Mining Overview-Natural Language Processing-Text Mining Applications-Text Mining Process-Sentiment
Analysis-Web Mining Overview —Search Engines-Web Usage Mining-Social Analytics.

Unit-V Business Analytics: Emerging Trends and Future Impacts: ‘ 9

Location Based Analytics for Organizations - Analytics Applications for Consumers - Recommendation Engines - The Web
2.0Revolution and Online Social Networking - Cloud Computing and Bl - Impacts of Analytics in Organizations -Issues of Legality,
Privacy and Ethics.

REFERENCES:

Ramesh Sharda, Dursun Delen and Efraim Turban “Business Intelligence—A Managerlal Perspective on Analytics”,

I 3 ‘Edition, Pearson Education, India, 2020.

Efraim Turban, Ramesh Sharda and Dursun Delen, “Decision Support and Business Intelligence Systems”, 9th Edition,

2. Pearson Education, India, 2018.

d
3. David Loshin, “Business Inteligence—TheSavvyManager'sGuide”,2 " Edition, Morgan Kaufmann Publishers,USA,2013.

]
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COURSEOUTCOMES: BT Mapped
On completion of the course, the students will be able to (Highest Level)
CO1 | make use of decision support for successful business intelligence implementation Applying(K3)

design the business reporting, visual analytics and business performance management for ]
coz2 business applications. Applying(K3)
CO3 |utilize the data mining concepts for business intelligence. Applying(K3)
CO4 |examine the text and web analytics with respect to business intelligence. Analyzing(K4)
CO5 |discover the emerging trends and future impacts in business analytics. Analyzing(K4)
Mapping of COs with POs and PSOs
e PO1 PO2 PO3 PO4 PO5 PO6 PO7 | PO8 | PSO1 | PSO2
CO1 3 3 2 2 2 2 3 2 2 3
Cc0o2 3 3 3 3 2 2 2 2 3 2
COo3 3 3 3 3 2 2 2 2 3 2
CO4 3 3 3 3 2 3 3 3 2 2
CO5 3 3 3 3 2 2 3 3 2 3
1-Slight,2—Moderate,3—Substantial, BT-Bloom’s Taxonomy
ASSESSMENTPATTERN- THEORY
Test / Bloom’s Remembering Understanding Applying Analyzing Evaluating | Creating Total
Category* (K1)% (K2)% (K3)% (K4)% (K5)% (K6)% %
CAT1 - 60 40 - - 100
CAT2 - 60 40 - - 100
CAT3 - 30 50 20 - - 100
ESE - 30 50 20 - - 100
* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
5 | 9P \
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24MCF01 - DEVOPS

Programme& B.E, Computer Science and Design Sem Category L T P SL* | Total Gradit

Branch S

Prerequisites Nil 2 PE 30 0| 30 30 90 3

Preamble This course covers the new paradigm of combined development and operations in SDLC. It covers concepts like
virtualization, containerization, continuous integration and development and cluster / cloud integration.

Unit -1 Introduction to DevOps, SDLC, Agile and Virtualization 6

Definition of DevOps —The need for DevOps — Key concepts and principles of DevOps — Overview of SDLC — Phases of SDLC
(Planning,Analysis,Design, Development, Testing, Deployment,Maintenance) — Overview of Agile methodology — Agile principles and
values— Agile practices (Scrum, Kanban, Lean) — Role of DevOps in SDLC — Continuous Integration and Continuous Deployment
(CI/CD) —Virtualization vs containerization —Overview of virtualization technologies (VMware, VirtualBox).Setting up virtualization
software (e.g., VirtualBox, VMware) and creating a virtual machine. Installing and configuring a Linux distribution on the virtual
machine. Setting up a web application development environment with the LAMP stack (Linux, Apache, MySQL, PHP). Setting up
version control with Git and creating a simple Git repository. Implementing Agile methodology with a team-based project using
Scrum, Kanban or Lean methodologies

Unit -1l Containerization and Docker 6

Overview of containerization - Introduction to Docker - Docker architecture and components - Docker images and containers -
Docker CLI commands — Docker file for building custom images - Docker Compose for multi-container applications. Installing and
setting up Docker on a Linux machine. Building a Docker image using a Docker file. Running a Docker container and accessing its
shell. Creating and running a multi-container application with Docker Compose. Deploying a Docker container to a remote server

Unit -1l CI/CD with Jenkins Pipeline 6

Introduction to Jenkins - Understanding Continuous Integration and Continuous Delivery/Deployment - Jenkins architecture and
components - Setting up Jenkins and Creating jobs - Jenkins Pipeline as code - Jenkins Master-Slave setup - Jenkins security and
User Management - Integrating Jenkins with other DevOps tools. Installing and setting up Jenkins on a Linux machine. Setting up a
Jenkins pipeline job. Configuring the pipeline job to build and test a sample application from a Git Hub repository. Integrating the
pipeline job with a Docker registry to store and deploy the Docker image. Adding notifications and alerts to the pipeline job using
Slack or email

Unit-1V Kubernetes 6

Introduction to Kubernetes - Kubernetes architecture and components - Kubernetes cluster setup and configuration - Kubernetes
objects (Pods, Services, Deployments, etc.) - Kubernetes CLI commands - Kubernetes Networking and Service Discovery - Scaling
and self-healing with Kubernetes. Creating and managing applications with Kubernetes. Installing and setting up Kubernetes on a
local machine or a cloud provider. Deploying a sample application to Kubernetes using Kubernetes CLI commands. Creating and
managing Kubernetes objects (Pods, Services, Deployments, etc.). Scaling the application by creating replicas and load balancing
with Kubernetes. Upgrading and rolling back the application with Kubernetes

Unit-V Terraform, Prometheus, and Grafana 6

Introduction to Infrastructure as Code (laC) - Overview of Terraform - Terraform Configuration file - Terraform Providers and State
Management - Terraform Modules and Variables - Provisioning Resources with Terraform - Overview of monitoring and alerting -
Introduction to Prometheus and Grafana - Setting up Prometheus and Grafana - Creating and VIsuahzmg metrics with Prometheus
and Grafana. Installing and setting up Terraform on a Linux machine. Creating and managing infrastructure using Terraform.
Creating and configuring a Prometheus server to monitor a sample application. Setting up alert rules and not|f cations with
Prometheus and Alert manager. Creating and visualizing metrics with Grafana

LIST OF EXPERIMENTS / PROJECTS (using different case studies):

1 Dockerized Web Application Deployment
" | Tools: Docker

5 Jenkins-Driven CI/CD Pipeline
" | Tools: Jenkins, Docker

3 Docker Deployment with Integrated Monitoring
" | Tools: Docker, Prometheus &Grafana

4 Kubernetes-Based E-Commerce Application
" | Tools: KubernetesDocker

5 Maven-Powered Java Application Deployment
" | Tools: Maven, Jenkins, Kubernetes

o ]
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TEXT BOOK:

1 Gene Kim, Patrick Debois, John Willis, and Jez Humble , "The DevOps Handbook: How to Create World-Class Agility,
’ Reliability, and Security in Technology Organizations", 2016

REFERENCES:

1. Docker - https://www.docker.com/use-cases/devops

Kubernetes - https://kubernetes.io/docs/concepts/overview/what-is-kubernetes

2
3. Jenkins - https://www.jenkins.io/doc/book/
4

Prometheus - https://prometheus.io/docs/introduction/overview/

COURSE OUTCOMES: ' BT Mapped
On completion of the course, the students will be able to (Highest Level)

CO1 select and setup a virtualization software and create a virtual machine for web application Applying (K3)

development using WAMP/LAMP Precision(S3)

: ] T ; ; ; Applying (K3)

CO2 | experiment with containerization by installing and setting up Docker and Docker Compose Precision(S3)

co3 demonstrate Continuous Development (CD) / Continuous Integration (Cl) using Jenkins Applying (K3)

integrated with other DevOps tools Precision(S3)

CO4 | make use of Kubernetes to build scalable applications on clusters to achieve load balancing QPP'Y'T‘Q (K3)

recision(S3)

co5 build and deploy cloud-based scalable solutions using Terraforms, Prometheus, and Grafana Applying (K3)

for effective monitoring and provisioning of resources Precision(S3)

Mapping of COs with POs and PSOs

CAsPOs | poy PO2 PO3 PO4 PO5 PO6 PO7 PO8 PSO1 | PSO2
& PSOs :
CO1 3 3 2 2 2 2 2 2 3 2
CO2 3 3 3 3 2 3 3 3 3 3
COo3 3 3 3 3 3 3 3 3 3 3
Cco4 3 3 3 3 3 3 3 3 3 3
CO5 3 3 3 3 3 3 3 3 3 3
1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom’s Taxonomy3
ASSESSMENT PATTERN - THEORY
B-lr:c?y’s Remembering | Understanding Applying Analyzing Evaluating Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 50 50 100
CAT2 - 30 70 100
CAT3 - 30 70 _ 100
ESE - 0 100 100

* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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24MCE06 - PYTHON PROGRAMMING

E:grg‘;(rjl]mme& MCA &Computer Applications Sem. | Category | L T P | SL* | Total| Credit
Prerequisites Nil 2 PE 45| 15| 0| 60 | 120 4
Preamble To make the students to be able to create and run scripts using python for real time applications.

Unit -1 Python Basics: ‘ . 943

Introduction to Python — Writing our First Python Program — Data types in python- operators in python -Input and Output-Control
Statements:if..else-if..elif-while—for-infiniteloops-nestedloops-elsesuite—break—continue—pass—assert—return-
commandline arguments.

Unit -l | Sequential and Non Sequéntial Collection Operations: ‘ 9+3

Arrays in Python: creating Arrays-Mathematical operations on Arrays- Comparing-Aliasing- Slicing and Indexing-Strings and
Characters - Functions: defining —calling - returning results - Formal and Actual arguments- Types of actual arguments-Local and
Global variables - Recursive function - Anonymous function - List and Tuples - Dictionaries.

Unit -l ‘ Object Oriented Programming in Python: ‘ %+3

Introduction to Oops: Features of OOPs-Classes and Objects: creating a class—self variable—constructor-types of variables and
methods — passing members — inner classes - Inheritance and Polymorphism — Abstract classes and Interfaces - Exceptions.

Unit -1V ‘ Python Advances: ‘ 9+3

Files: Types-open, close and working file-Binary files-with statement—seek () and tell() methods-Access binary files-zipping
and unzipping files — Working with directories - Regular Expressions in Python-Date and Time: combining -formatting - comparing —
sorting —Working with Calendar module.

Unit -V Graphical User Interface: ] 9+3

GUI in Python- Root Window-Fonts and Colors-Working with Containers — Canvas - Frame- Types of Widget: button-label—
message — text—scrollbar-check button—radio button—entry—spinbox-listbox-menu-Creating Tables-Pythons Database
Connectivity - CRUD operations.

REFERENCES/MANUAL/SOFTWARE:

]
1. | NageswaraRaoR.,"Core Python Programming",2n Edition, Dream tech Press,NewDelhi,2021.

2. | KennethA.Lambert,“Fundamentals of Python—FirstPrograms",2mEdition, Cengage Publication, New Delhi,2019.

3. PaulBarry,"HeadFirsththon",ZnU Edition, O'Reilly Media, Beijing,2017.
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COURSEOUTCOMES: BT Mapped
On completion of the course, the students will be able to (Highest Level)
CO1 | Apply the fundamental concepts of python programming on real time applications Applying (K3)
co2 Implerpent python code to perform various operations using sequential and non-sequential Applying (K3)
collections
CO3 | Develop python applications using object oriented programming concepts Applying (K3)
apply operations on files, search the patterns using regular expression and working with date and :
CO4 | time modules Applying (K3)
CO5 | Develop real-time applications to know about the interaction between front-backend. Applying(K3)
Mapping of COs with POs and PSOs
COSPOsE|  pot PO2 PO3 PO4 PO5 POG PO7 PO8 PSO1 | PSO2
Cco1 3 2 3
Cc02 3 3 2 3 3
co3 3 3 3 3 2 2 3
CcO4 3 2 2 2 3
CO5 3 3 3 2 3 2 3
1-Slight,2-Moderate,3-Substantial, BT-Bloom’s Taxonomy
ASSESSMENTPATTERN- THEORY
Test/Bloom’s | Remembering Understanding Applying Analyzing Evaluating Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 40 60 - - - 100
CAT2 - 40 60 - - - 100
CAT3 - 40 60 - - - 100
ESE - 40 60 - - - 100
* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks) j

A g Sy
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24MCEO07 - ARTIFICIAL INTELLIGENCE

Programme& MCA & Computer Applications Sem. | Category L T P sL* | Total | -Credit
Branch

Prerequisites Data Structures 2 PE 45 15 0 60 120 4
Preamble To provide an introduction to the basic principles and applications of Artificial Intelligence.

Unit—1 Intelligent Agents and Blind search: 3

Definition — History — Agents and Environments — Good behaviour and the concepts of rationality — Nature of environments —
Structure of intelligent agents. State space search: Generate and Test — Simple search — Depth First Search (DFS) — Breadth First
Search (BFS) — Comparison of DFS and BFS — Depth Bounded DFS.

Unit-1I Informed Search Methods: 9+3

Informed Search Methods: Heuristic Search: Heuristic functions — Best First Search — Hill Climbing — Local maxima — Solution state
space — Variable neighbourhood descent — Beam search — Tabu search. Peak to Peak Methods. Brute force — Branch and Bound —
Refinement search.

Unit -1l A* and Randomized Search Methods: 9+3

Algorithm A* - Admissibility of A*— Recursive Best First Search. Escaping local maxima: Iterated hill climbing — Simulated annealing
— Genetic algorithms (GA) — Travelling Salesman Problem (TSP) — GA based methods for TSP.

Unit -1V Game playing, Planning and Constraint Satisfaction: ' 9+3

Board games — Game playing algorithms: Algorithm Minimax — Algorithm AlphaBeta — B* Search — Limitations of search. The
STRIPS domain — Forward state space planning — Backward state space planning — Goal stack planning — Plan space planning.

Unit-V Prepositional Logic, First Order Logic and Inferencing: 9+3

Formal logic -- Propositional logic — Resolution in propositional logic — First Order Logic (FOL) — Incompleteness of forward chaining
— Resolution refutation in FOL — Horn clauses and SLD resolution — Backward chaining Formal logic — Propositional logic —
Resolution in propositional logic — First Order Logic (FOL) — Incompleteness of forward chaining — Resolution refutation in FOL —
Horn clauses and SLD resolution — Backward chaining.

REFERENCES:
1. Knhemani D., “A First Course in Artificial Intelligence”, 1 Edition, 9" reprint, McGraw Hill Education (India) Private Limited,
2019.

2. S. Russell and P. Norvig, “Artificial Intelligence: A Modern Approach”, 4" Edition, Pearson Education, 2022.

3. Elaine Rich, Kelvin Knight &Shivashankar B Nair, "Artificial Intelligence”, 3“Edition, McGraw Hill Education, India, 2017.

]
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COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to (Highest Level)
co1 Make use of the concepts of Intelligence agent and blind searching techniques to solve the Applying (K3)
given problem
co2 organize the effectiveness of heuristics in informed search methods. Applying (K3)
co3 identify optimal solutions using A* and randomized search methods. Applying (K3)
CO4 apply game playing and planning in problem solving. Applying (K3)
CcO5 utilize propositional logic and first order logic in knowledge-based reasoning. Applying (K3)

Mapping of COs with POs and PSOs

.| . PO PO2 PO3 PO4 PO5 PO6 PO7 PO8 | PSO1 | PSO2
CO1 3 2 2 3 2
C0o2 3 2 2 2 2
CO3 3 2 2 2 2
CO4 3 2 2 3 3
CO5 3 2 2 2 2

1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom’s Taxonomy

ASSESSMENT PATTERN — THEORY
Test / Bloom’s Remembering Understanding Applying | Analyzing Evaluating Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 40 60 - = = 100
CAT2 l . 40 60 . . s 100
CAT3 | - 40 60 - - - 100
ESE - 40 60 = - - - 100

* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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24MCEO08 — INFORMATION SECURITY

Programme& MCA & Computer Applications Sem. Category L T P | SL* | Total | Credit

Branch

Prerequisites | Computer Networks 2 PE 45 | 15 0 60 120 4

Preamble This course focuses on wide spectrum of topics from legal and ethical issue, risk management, and
implementation in the context of information security

Unit -1 Information Security and The Need for Security: H3

The history of Information Security — CNSS Security model-Components of an Information System — Security in the system life cycle
— Security professionals and the organization — Communities of interest — Information Security: Threat and Attacks — Compromises
to intellectual property — Deviations in Quality of Service-Espionage — Force of nature — Human Error — Information Extortion —
Sabotage-Software attacks — Technical hardware failures — Technical software failures.

Unit -1l Issues in Information Security and Planning for Security: 93

Law and ethics in information Security — Relevant U.S. Laws-International laws and legal bodies — Ethics and Information security —
Codes of ethics of professional organizations — Key U.S. Federal agencies — Planning for Security: Information security policy,
standards, and practices — The Information security blueprint — Security education, training, and awareness program.

Unit — Il Risk Management 93

Risk Identification: Planning and organizing the process — Identifying, inventorying and categorizing assets- Classifying and
prioritizing threats — Specifying asset vulnerabilities; Risk assessment : Planning and organizing risk assessment- Determining the
loss frequency — Calculating risk — Assessing risk acceptability — The FAIR approach to risk assessment — Risk control Quantitative
versus qualitative risk management practices-Recommended risk control practices.

Unit— IV Security Technology: 9+3

Access Control: Access control mechanisms — Biometrics — Access control architecture models — Firewalls: Firewall processing
modes — Firewall architecture — Selecting the right firewalls — Configuring and managing firewalls — Content filters — Protecting
remote connections — Intrusion detection and prevention systems —Honeypots, Honeynets, and padded cell systems — Scanning and
analysis tools.

Unit-V Implementing Information Secuﬁty and Security & Personnel: 3

Information security project management — Technical aspects of implementation-Nontechnical aspect of implementation Information
security certification and accreditation-Credentials for information security professionals-Employment policies and practices-Security
considerations for temporary employees, consultants, and other workers-Internal control strategies — Privacy and the security of
personnel data. :

REFERENCES:

1. Michael E. Whitman and Herbert J. Mattord, “Principles of Information Security”, 6" Edition, Cengage Learning, India, 2018.
2. Charles P. Pfleeger and Shari Lawrence Pfleeger, “Security in Computing”, 5" Edition, Prentice Hall, 2018

3. Micki Krause, Harold F. Tipton, “Handbook of Information Security Management”, Vol. 6, 6™ Edition, CRC Press, 2012.
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COURSE OUTCOMES:
x : BT Mapped
On completion of the course, the students will be able to (Highest Level)
elucidate fundamental principles within information security and ascertain the nature !
co1 of attacks present in a security breach understanding (K2)
identify challenges within information security and implement security policies, .
ca2 standards, and practices accordingly Applying (K3)
recognize the potential hazards within information security and conduct evaluations to .
CO3 | assess risks. Applying (K3)
CO4 apply various security technologies for protecting information Applying (K3)
utilizing diverse elements in information security implementation, rephrasing the .
CO5 challenges and considerations associated with staffing the information security team Applying (K3)
Mapping of COs with POs and PSOs
€02iPOs | oy PO2 PO3 PO4 POS PO6 PO7 POS8 PSO1 PSO2
& PSOs
Cco1 3 2 2 2 2 2
Cco2 3 2 2 1 2 2
CcOo3 3 2 2 2 2
CO4 3 2 2 3 2
CO5 3 2 2 2 2 2
1 - Slight, 2 — Moderate, 3 — Substantial, BT- Bloom’s Taxonomy
ASSESSMENT PATTERN - THEORY
Test/ Bloom’s Remembering Understanding | Applying | Analyzing | Evaluating | Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 60 40 - - - 100
CAT2 - 40 60 - = 3 100
CAT3 - 40 60 - - - 100
ESE - 40 60 - - - 100
* +3% may be varied (CAT 1, 2 & 3 -- 50 marks & ESE — 100 marks) ’
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24MCEO0S - MORILE APPLICATION DEVELOPMENT

Log messages.

;:gg:;‘mme& MCA & Computer Applications Sem. | Category | L T P | SL* |Total| Credit
Prerequisites Java 2 PE 45 | 15 0 60 | 120 4
Preamble This course provides knowledge on developing mobile applications using Android

Unit -1 Introduction to Android: 3
Introduction to Kotlin— Android Architecture — Environmental setup — Develop simple Hello World application — AppFolder structure -

Android virtual device - Application Components —Toast message - Activity — Activity Life cycle - App Manifest file — Permissions -

Unit - Ii

Layout and Ul:

943

Intent —types -

Intent filters - Views

- Layouts - Fragments - Ul components:

TextView,EditText, Button,
ToggleButton,RadioGroup,CheckBox,AutoCompleteTextView, ProgressBar, TimePicker, DatePicker,RatingBar — Array adapters -
| Spinner -Event Listeners and Handlers.

Unit - Il

Resources and Alerts:

9+3

Resources overvie

w — Styles and Themes - Menu: Option menu, Context menu —Alert dialog - Notification — Tool ti
receivers - WebView - Phone call.

p —Broadcast

Unit - IV

Storage:

9+3

operations— Depen

dency injection.

Introduction to Storages - Bundle - SQL Lite: CRUD operations - Content providers — Shared preferences — Firebase: CRUD

Unit-V

Services and Sensors:

9+3

Services —Send and receive SMS —Sensors: Motion and Position -Camera — Accessing GEO location — JSON parsing - Basid
Animations: rotate, fade, zoom, slide and move—-Google map integration — Best practices.

REFERENCES:

1 Dawn Griffiths and David Griffiths, “Head First Android Development”, 3® Edition, OReilly, 2021.

2, Bill Phillips, Chris Stewart and Kristin Marsicano, “Android Programming”, 4™ Edition, BigNerd Ranch Guides, 2017.
2 https://developer.android.com/.

b ]
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COURSE OUTCOMES: BT Mapped

On completion of the course, the students will be able to (Highest Level)
CO1 lllustrate the steps to create android application and discuss its activity life cycle Applying (K3)
co2 gzxgll?npg an Android application using Layouts, Fragments, Ul components with event Applying (K3)
CO3 | design styles, themes, alerts and menu Applying (K3)
C0O4 | perform CRUD operations on SQLite and firebase. Applying (K3)
CO5 |create applications using services and access data from sensors. Applying (K3)

Mapping of COs with POs and PSOs

e e R PO2 PO3 PO4 PO5 PO PO7 PO PSO1 | PSO2
cot 3 3 2 2 2 2
coz 3 3 2 2 3 3
co3 3 3 2 1 2 2
co4 3 3 2 1 2 2
CO5 3 3 2 1 3 3

1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom’s Taxonomy

ASSESSMENT PATTERN — THEORY

. Test/ Bloom’s Remembering Understanding Applying Analyzing Evaluating Creating Total
Category* (K1) % (K2) % (K3) % | (K4)% (K5) % (K6) % %
CAT1 - 50 50 - - - 100
CAT2 - 50 50 - - - 100
CAT3 - 50 50 - < - 100

ESE : 50 50 . - 100

* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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24MCE10 - SOCIAL NETWORK ANALYSIS

E PG MCA & Computer Applications Sem. |Category | L| T P SL*| Total| Credit

&Branch

Prerequisites | Probability and Statistics, Machine Learning 2 PE 45| 15 0 60 120 4

Preamble To provide a core knowledge of Social network analysis along with real world data by using various graph models
with clustering algorithm techniques

Unit | Social Network Data Analytics: H3

Introduction - Statistical Properties of Social Networks: Preliminaries — Static Properties - Dynamic Properties — Random Walks on
Graphs: Background — Random Walk based Proximity Measures - Other Graph-based Proximity Measures — Graph theoretic
Measures for Semi-Supervised Learning - Clustering with Random Walk based Measures - Related Work: Algorithms- Applications-
Evaluation and datasets.

Unit-1I Community Discovery and Node Classification in Social Networks: H3

CommunitiesinContext-CoreMethods:QualityFunctions-TheKernighanLin(KL)Algorithm—Agglomerative/DivisiveAlgorithms - Spectral
Algorithms - Multi-Level Graph Partitioning - Markov Clustering — Emerging Fields and Problems - Node Classification in Social
Networks: Problem Formulation - Methods using Local Classifiers - Random Walk based Methods - Applying Node Classification to
Large Social Networks —Inference using Graphical Models-Metric labeling-Spectral labeling-Variations on Node Classification.

. A Survey of Social Influence Analysis, Expert Location and Link Prediction in Social 3
HHiE I Networks:

Influence Related Statistics - Social Similarity and Influence - Influence Maximization in Viral Marketing - Expert Location in Social
Networks: Expert Location without Graph Constraints - Expert Location with Score Propagation — Expert Team Formation-Related
Approaches: Agent based Approach-Influenced Maximization— Link Prediction in Social Networks: Feature based Link Prediction -
Bayesian Probabilistic Models - Probabilistic Relational Models-Linear Algebraic Methods.

Unit - IV Visualizing, Mining and Multimedia Information Networks in Social Media: : 93

Introduction — Taxonomy of Visualizations — Data Mining Methods for Social Media - Text Mining in Social Networks: Keyword Search
- Classification Algorithms - Clustering Algorithms-Transfer Learning in Heterogeneous Networks — Multimedia Information Networks:
ontology based Learning- Link from community media — Network of Personal Photo Albums — Network of Geographical Information-
Inference methods.

Unit-V Social Tagging and Applications: 93

Introduction—-Tags—-Tag Generation Models—-Tagging System Design-Tag Analysis—Visualization of Tags-Tag Recommendations
Applications of Tags— Integration -Tagging Problems: Spamming -canonicalization and ambiguities.

REFERENCES:

1. | Charu C. Aggarwal, “Social Network Data Analytics”, 1StEdition, Springer, US, 2020.

2. Peter Mika. “Social Networks ahd the Semantic Web", 15tEdition, Springer, New York, 2023

3. BorkoFurht. “Handbook of Social Network Technologies and Applications”, 15tEdition, Springer, US, 2014
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COURSE OUTCOMES:
On completion of the course, the students will be able to

BT Mapped
(Highest Level)

co1 understand the Statistical properties and various measures with algorithms of the social
network data analytics.

Understanding (K2)

CO2 utilize various methods and algorithms in social networks to predict interaction among the
different network communities.

Applying (K3)

co3 get a survey of Social Influence Analysis along with Expert location and Link Prediction in
Social Networks with different models.

Analyzing (K4)

CO4 | apply viéualization, Mining and Multimedia Techniques in Social networks.

Applying (K3)

COS5 | examine the tag generation models and applications of tags in Social Networks

Analyzing (K4)

- Mapping of COs with POs and PSOs

co:g:)%s& PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PSO1 | PSO2
co1 2 2 2 3 3 3 2 3 3 3
co2 3 2 2 3 2 2 2 2 2 3
co3 3 3 2 2 2 2 2 2 3 3
co4 3 2 2 3 2 2 2 3 3 2
| cos 3 3 2 2 2 2 2 2 2 2
. f1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom’s Taxonomy
\ ASSESSMENT PATTERN — THEORY
\Test/ Bloom’s Remembering Understanding Applying Analyzing | Evaluating Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 60 40 - - - 100
CAT2 - 40 50 10 - - 100
CAT3 = 40 50 10 - - 100
ESE - 45 45 10 - - 100

* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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24MCE11 — DESIGN THINKING

g::g(r;mme& MCA & Computer Applications Sem. Category L T SL* | Total| Credit
Prerequisites | Software Engineering 2 PE 45 |15 60 120 4

Preamble Design Thinking is human-centered problem solving tool which emphasize on empathy, collaboration, concretion and
stakeholder feedback to unlock creativity and innovation, to devises feasible and viable idea/solutions.
Unit -1 Design Thinking and Explore: 93

Design Thinking: Key Principles and Mindset — Five Phases, Methods and Tools of Design Thinking — User Guide — Foundation
Building for Design Thinking — Explore: Methods & Tools — STEEP Analysis — Strategic Priorities — Activity System — Stakeholder

Mapping — Opportunity Framing.

Unit -1l

Empathize:

943

Empathize: Methods & Tools — Field Observation — Deep User Interview — Empathy Map — User Journey Map - Need Finding — User

Insights - User

Persona Development..

Unit -1l

Experiment:

9+3

Experiment: Methods & Tools — Ideation — SCAMPER — Analogous Inspiration — Deconstruct & Reconstruct — User Experience

Journey — Prototyping— Idea Refinement..

Unit-IV Engage: H3
Engage: Methods & Tools — Story Telling — Art of Story Telling — Storyboarding — Co-Creation with Users — Collect Feedback from
Users.

Unit-V Evolve: 943

Evolve: Methods & Tools — Concept Synthesis — Strategic Requirements —Evolved Activity Systems — Activity System Integration

Viability Analysis — Innovation Tools using User Needs, CAP, 4S — Change Management - Quick Wins.

REFERENCES:

1. Lee Chong Hwa, "Design Thinking The Guidebook”, Design Thinking Master Trainers of Bhutan, 2017. (E-Book)

2 Jelanne Liedtka and Tim Ogilvie, "Designing for Growth: A Design Thinking Tool Kit for Managers", Columbia University Press,
’ 1% Edition,- 2011.

3 Jeanne Liedtka, Tim Ogilvie, and Rachel Brozenske, "The Designing for Growth Field Book: A Step-by-Step Project Guide",

Columbia University Press, 1% Edition, 2014.
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COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to (Highest Level)
co1 construct design challenge and reframe the design challenge into design opportunity. Applying (K3)
interview the user, and know the feelings of users to foster deep user understanding ;
coz and be able to uncover the deep user insights and needs. Applying (K3)
CcO3 develop ideas and prototypes by brain storming using the ideation tools. Applying (K3)
Cco4 organize the user walkthrough experience using ideal user experience journey.. Applying (K3)
develop smart strategies & implementation plan that will deliver/achieve the idea/solution z
gos deduced from earlier phases. Applying (K3)
Mapping of COs with POs and PSOs
COsPos&  pot PO2 PO3 PO4 POS5 PO6 PO7 POS8 PSO1 | PSO2
CO1 3 3 3 1 1 1 1 3 3 1
Cco2 3 3 3 1 1 1 1 3 3 1
COo3 3 3 3 2 1 1 1 3 3 1
CoO4 3 3 3 2 1 1 1 3 3 1
CO5 3 3 3 2 1 1 1 3 3 1
1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom’s Taxonomy
ASSESSMENT PATTERN — THEORY
Test / Bloom’s Remembering Understanding Applying Analyzing Evaluating Creating | Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 50 50 - - - 100
CAT2 - 50 50 - - - 100
CAT3 - 50 50 - - - 100
ESE - 50 50 - - - 100
* 3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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24MCF02 - INTERNET OF THINGS

;:‘a’g;mme - MCA & Computer Applications Sem. |Category | L | T | P | SL* | Total | Credit

Prerequisites Computer Networks 3 PE 30 0 30| 30 90 3

Preamble This course provides an introduction to Internet of Things and its technologies that enable the students to develop real
world applications using IOT Technologies

Unit -1 Introduction to Internet of Things I 6

Introduction to Internet of Things: Definition and Characteristics of 10T, Physical Design of loT — loT Protocols, loT Communicatioh
Models - IoT Communication APIs — loT enabled Technologies — Wireless Sensor Networks - Cloud Computing — Big data analytics.

Unit -l 1Design Methodology and Endpoints l 6

M2M - Difference between M2M &loT - Software defined networks — Network function Virtualization — loT Platform design
Methodologies — Domain Specific IoT — Home Automation — Smart Agriculture. Endpoints: Introduction to Raspberry Pl — Interfaces:
serial- SPI- 12C- Programming

Unit Il loT Protocols . K

loT Access Technologies: Physical and MAC layers, topology and Security of [EEE 802.15.4,802.15.4g - LoRaWAN — Network Layer: IP
versions, Constrained Nodes and Constrained Networks — Optimizing IP for loT: From 6LoWPAN to 6Lo, Routing over Low Power and
Lossy Networks - Application Layer Protocols: CoAP and MQTT.

Unit -1V lData Analytics and Supporting Services | 6
Structured Vs Unstructured Data and Data in Motion Vs Data in Rest — Role of Machine Learning -No SQL Databases — Hadoop
Ecosystem — Apache Kafka, Apache Spark — Edge Streaming Analytics and Network Analytics

Unit -V |IoT Seurity and Case Studies | 6
Attacks and Countermeasures — Authentication and Authorization at IoT Layers — Other security features and related issues —
Middleware — Cross Layer security — Privacy and Risk Mitigations — Blockchain — 5G — Fog and Edge Computing.

LIST OF EXPERIMENTS / EXERCISES:
1. [Familiarization with concept of loT, Arduino/Raspberry-Pi and perform necessary software installation.

2. |Study of connectivity and configuration of Raspberry-Pi with basic peripherals, LED ON / OFF using Push Button, understanding
GPIO and its use in program

3. |Understanding and connectivity of Raspberry-Pi with Distance measuring using Ultrasonic Sensor. Write an application to
measure the distance of the obstacle using Ultrasonic Sensor.

4. |Understanding and connectivity of Raspberry-Pi with Temperature and Humidity Sensor. Write an application to read an
environment temperature and Humidity value. If a temperature crosses a threshold value, the application indicated user using
LEDs

5. [Create simple security alarm system using Raspberry Pi

6. |Understanding and connectivity of Raspberry-Pi with camera. Write an application to detect the color of the object or obstruction
detection.

7. Write an application using Raspberry-Pi based health monitoring using heartbeat and Pulse Sensor

\Write an application using Raspberry-Pi based Eye blinking/closeness detection sensor. C o
9. |Write an application using Raspberry-Pi based Rain fall detection using Rain Sensor

10. |Push loT sensor data for cloud storage and apply simple data analytics

REFERENCES/MANUAL/SOFTWARE:

1. |ArshdeepBahga and Vijay Madisetti, "Internet of Things — A Hands-on Approach", 1st Edition, University Press, 2015. (For Units I,

I, V)
2. |David Hanes, Gonzalo Salgueiro, Patrick Grossétete, Rob Barton and Jerome Henry, “loT Fundamentals: Networking
[Technologies, Protocols and Use Cases for Internet of Things”, Cisco Press, 2017. (For Units il, I1V)

3. Honbo Zhou, "The Internet of Things in the Cloud: A Middleware Perspective", 1st Edition, CRC Press, 2012
. [Software: Raspberry Pi OS & Python 3.x,
5. |Laboratory Manual
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COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to (Highest Level)
i : - ; : Understanding(K2)
Cco1 familiarize the use of loT architecture, infrastructure and constraints of Internet of Things Manip ulation(S2)
co2 utilize the design methodologies for loT applications and experiment with simple Applying (K3)
applications using Raspberry Pi Precision (S3)
w Applying (K3)
CO3 apply the loT protocols for local and global connectivity Precision (S3)
. . . . Applying (K3)
CO4 develop loT products with the use of data analytics and supporting services Precision (S3)
co5 identify the security challenges and opportunities in the different domains of Internet of Applying (K3)
Things Precision (S3)
Mapping of COs with POs and PSOs
COSPEE|  pot PO2 PO3 PO4 POS5 PO6 PO7 PO8 PSO1 | PSO2
CO1 3 2 3 2 2 2 2
C0o2 3 3 3 3 2 2 2 2
CO3 3 2 3 3 2 2 2 2
co4 3 2 3 3 2 3 3 2
CO5 3 2 3 3 2 3 2
1-Slight,2-Moderate, 3—Substantial, BT-Bloom’s Taxonomy
ASSESSMENT PATTERN- THEORY
Test/Bloom’s Remembering Understanding Applying | Analyzing | Evaluating Creating Total
Category* - (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 40 60 - - - 100
CAT2 - 30 70 - - - 100
CAT3 - 30 70 - - - 100
ESE - 30 70 - - - 100
* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
V4
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24MCF03 - PHP and MYSQL

Programme MCA & Computer Applications N .
& Branch Sem. | Category | L T P | SL* | Total | Credit
Prerequisites | Nil 3 PE 30 0 30 | 30 90 2
Preamble To understand the development procedure for full stack application development

Unit — | Dynamic Web Content: ‘ 6

Dynamic Web Content: HTTP and HTML- Request/ Response Procedure-Benefits-Setting up a Development Server — Introductlon
to PHP — Structure of PHP

Unit—Ii | PHP Essentials : G

Expressions — Operators - Conditional — Looping — PHP Functions — Files — Version compatibility — PHP Arrays: Basic Access —
Using Array Functions
Unit — I | PHP Objects and Practical PHP: G

Class —-Objects — Methods — Properties — Constructor — Destructors — Inheritance — Practical PHP: printf — Date and Time — File
Handling

Unit - IV ‘ MYSQL: ' ’ 6
MYSQL Basics: Command Line interface — MYSQL Commands — Data Types — Indexes — Querying — Joining Tables — MYSQL
Functions- Accessing MySQL Using PHP

Unit-V ‘ Web Application Development: | 6

Form Handling; Building Forms - Retrieving Submitted Data - Default Values - Input Types - HTML5 Enhancements - Cookies,
Sessions, and Authentication - JavaScript and PHP Validation and Error Handling - Using Asynchronous Communication

LIST OF EXPERIMENTS / EXERCISES:

1. Write a PHP to evaluate expressions using different kind of operators

2 Write a PHP program to demonstrate decision-making control structures using a. If statement b. If-else statement c. Switch
) statement

3 Write a PHP program to demonstrate looping structures using- a. While statement b. Do-while statement ¢. For statement d.
) For each statement

4. Develop a PHP code to perform various tasks using user-defined functions

5. Write a PHP code to perform string handling operations with and without using built-in functions.

6. Write a PHP program for creating and manipulating- a. Indexed array b. Associative array c. Multidimensional array

7 Write a PHP program to a. Inherit members of super class in a subclass. b. Create a constructor to initialize the object of
) class by using object-oriented concepts

8. Design a PHP Form and use a regular expression to validate the fields.

9. Write a PHP program to manage sessions of the web applications using session and cookies

10. Develop a Web Application to perform CURD Operations using MYSQL Operations

REFERENCES/ MANUAL / SOFTWARE:
1. Robin Nixon, " Learning PHP, MySQL & JavaScript With jQuery, CSS & HTMLS ", O'Reilly Media, 5" Edition, 2018
Larry E. Ullman, “PHP and MySQL for Dynamic Websites: Visual QuickPro Guide”, 4" Edition, Peachpit Press, CA, 2014

Marty Matthews, “PHP And Mysql Web Development: A Beginner's Guide”, Indian Edition, McGraw Hill, India, 2015.
Software: Netbean, Eclipse, Apache. XAMPP /WAMP server

Laboratory Manual

alp|ed
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COURSE OUTCOMES: BT Mapped

On completion of the course, the students will be able to (Highest Level)
CcO1 understand the fundamentals of dynamic web content. Unﬁﬁ,ré:ta,g:;?g%( 2)
CcOo2 learn PHP essential concepts of PHP Programming éf)e‘g?/s' :;% ((}é‘?)
CO3 employ object-oriented programming and built-in functions é\r%%?g E)?w ((Ié%))
co4 explore MYSQL commands to manipulate tables in the database. ;’\rF:aF::lysl::)i ((}é%))

Applying (K3)

CO5-: | design dynamic web applications for real-world problems Precision (S3)

Mapping of COs with POs and PSOs

COsPOsE | po1 PO2 PO3 PO4 PO5 POG PO7 PO8 | PSO1 | PSO2
cof 3 3 3 1 2 2
o2 3 3 3 1 2 2
co3 3 3 3 2 2 2
co4 3 3 3 2 2 2
CO5 3 3 3 2 2 2

1 - Slight, 2 — Moderate, 3 — Substantial, BT- Bloom's Taxonomy

ASSESSMENT PATTERN - THEORY

Test / Bloom’s Remembering Understanding Applying Analyzing Evaluating Creating Total %

Category* (K1) % (K2) % (K3) % (K4) % (K5) % __(K6) % °
CAT1 - 60 40 - - - 100
CAT2 - 30 70 - - - 100
CAT3 - 30 70 - - - 100
ESE - 30 70 - - - 100

* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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24MCF04 - DATA VISUALIZATION TECHNIQUES

l;:gg;?‘mme& MCA & Computer Applications Sem. | Category L T P | SL* | Total| Credit
Prerequisites Nil 3 PE 30 0 3 | 30 90 3
Preamble ITo understand the various types of data, apply and evaluate the principles of data visualization.

Unit —| Data Visualization Fundamentals: 6

Visualization Basics—Visualization Process—Role of Cognition—Pseudo code Conventions—Scatter plot-Data foundation:
Types of data- Structure within and between Records - Data Preprocessing

Unit I ITree, Graph, Networks, Text and Document: ‘ 6

Displaying Hierarchical Structure — Displaying Arbitrary Graphs/Networks - Levels of Text Representation — Vector Space Model —
Single Document Visualization — Document Collection Visualization

Unit -1l lSpatial and Geospatial Data: | 6

Visualization Techniques for Spatial Data: One, Two, and Three Dimensional Data —Dynamic Data- Combining Techniques -

Visualization Techniques for Geospatial Data: Visualizing Spatial Data - Visualization of Point Data - Visualization of Line Data -
Visualization of Area Data

Unit —IV ’Time-Oriented and Multivariate Data: 6

Visualization Techniques for Time-Oriented: Introduction - Characterizing Time-Oriented Data- Visualizing Time-Oriented Data — Time

Bench: A Data Model and Software Library for Visual Analytics of Time-Oriented Data- Visualization Techniques for Multivariate Data:
Point-Based Techniques —Line-Based Techniques

Unit -V VVisualizing Distributions: ‘ 6

Empirical Cumulative Distribution Functions and Q-QPlots - Visualizing many Distribution at once—V|suahzmg Proportions— Nested
Proportions — Association among Two or More Quantitative Variables

LISTOF EXPERIMENTS / EXERCISES:

1. |Acquiring and plotting data using various plotting techniques.

2 L,!se st.aﬁstical analysis —such as Multivariate Analysis, PCA, LDA, Correlation regression and analysis of variance for
" visualizing the data

3. |isualize an analysis the financial dataset using Histogram, density plots andHeatMap

4. |Use Time-series and stock market datasets to visualize the data using nested proportions

5. Visualization of various massive dataset — Finance — Healthcare — Census - Geospatial

6. |Design a Visualization on Streamin_g dataset(Stock market dataset, weather forecasting)

7. |Using Visualization proportions techniques for Market-Basket Data analysis - visualization

8. [Show the text visualization using web analytics

9. Visualizing a Single Distribution

10. |Visualizing Multiple Distributions at the Same Time

REFERENCES/MANUAL/SOFTWARE:

1 Matthew O.Ward, Georges Grinstein Daniel Keim" Interactive Data Visualization: Foundations, Techniques, and Applications”,
] 2 Edltlon CRC Press, United States, 2015

t
Claus O.Wilke,“Fundamentals of Data Vlsuallzation".1S Edition, O'Reilly, 2019

Software: Jupyter Notebook/ VS Code, Tableau

2
3. |David Baldwin,"Mastering Tableau”,1* Edition, Packt Publishing, Mumbai, 2016
4
5

Laboratory Manual
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COURSE OUTCOMES: BT Mapped

On completion of the course, the students will be able to (Highest Level)
CcO1 describe the principles of visual perception. Un?;zgtéaon:si?&()m)
CcO2 apply visualization techniques for various data analysis tasks. érpepcl?;':)%(é%))
CO3 design effective visualization techniques for Spatial and Geospatial Data. Sﬁﬂ?gz)%((g%))
CO4 manage the visualization techniques for Time-Oriented and Multivariate Data. I\E;r?ilsatgt‘i%n(lgg)
CO5 discriminate the designing Visualization techniques for various data distribution. Mgﬁfgﬁé?i%r(w}igé)

Mapping of COs with POs and PSOs

COs/POsé&

PSOs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PSO1 PS0O2

CcO1

CO2

W (W | w | Ww
NININ|N

2 3
3 3
CO3 3 3
CO4 3 3

W W |IN|N
N NN WN

CO5 3 3 3 3

1-Slight,2-Moderate,3-Substantial, BT-Bloom’s Taxonomy

ASSESSMENT PATTERN- THEORY

Test/Bloom’s Remembering Understanding Applying | Analyzing | Evaluating Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 60 40 - - 5 100
CAT2 - 40 60 - - - 100
CAT3 = 30 50 10 10 - 100
ESE : - 30 50 10 10 - 100

* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)

b ]
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24MCFO05 - DIGITAL MARKETING

g:gggimme& MCA & Computer Applications Sem. | Category| L T | P | SL* |Total| Credit

Prerequisites Nil 3 PE 30 0|30 30 0 3

Preamble To understand the basic concepts of Digital marketing and the roadmap for successful Digital marketing strategies|
and implementation.

Unit -1 Introduction to Digital Marketing: I 6

Fundamentals of Digital Marketing, Orgin and development of Digital Marketing, Internet Users, Digital Marketing Strategy, Digital

Advertising Market in India, Digital Marketing Plan, Ethical and Legal Framework, Skills required in Digital Marketing. Displaying

Advertising: Concept, Digital Metrics, Types of display Ads, Pillars of paid marketing, and Targeting in Digital Marketing.

Unit -1l Search Engine Advertising: I 6

Pay for search advertising, Understanding Ad Placement and Ad Ranks, Google Ads Account, Best practices for creating effective
Ads, Enhance Ads campaign, Performance reports, Trends in Search Engine Advertising, E-Commerce.

Unit —1ll ' Social Media Marketing: ‘ 6
Fundamentals of Social Media Marketing, Listen , Goal setting, Strategy, Implementation, Measures, Improve, Different forms of
Social Entertainment, Gamification, Brand Community, Best practices, Metrics to measure success of Brand Community.

Unit - IV [ Search Engine Optimization: | 6
Introduction to SEO, How Search engine works, SEO Phases, On-page Optimization, Off-page Optimization, Social Media Reach,

Maintenance, Google Search Engine, Local Search SEO, Google My Business, SEO Visual Search.
Unit-V | Facebook and Twitter Marketing: | 6

Organic Marketing, Paid Marketing, Facebook insights, other Marketing tolls, Marketing with 3D posts, other Essentials. Budilding a
content strategy, Twitter usage, Twitter for business, Twitter Ads, Twitter Tools and Tips for Marketers.

LIST OF EXPERIMENTS / EXERCISES:

1 |Digital Marketing Implementation in Business Scenario

Create the Digital Marketing Webpage

Conducting the Search Engine Optimization and Search Engine Marketing

Using Google Analytics to analyze website performance

Creating Promotional banner through Canva

Facebook Promotion using banners

Creating YouTube Channel for Marketing

[Twitter Marketing

O|lo|N|lola|d]w]|N

Instagram Marketing

-
o

Email Marketing

REFERENCES/ MANUAL / SOFTWARE:
1. |Seema Gupta, “Digital Marketing".3’dEdition,McGraw Hill Education(India)Pvt. Ltd., 2023

NitinKamat and ChinmeyNitinKamat , “Digifal Marketing” , 2" Revised Edition, Himalaya Publishing House Pvt.Ltd.,, 2023.

Puneet Singh Bhatia, “Fundamentals of digital Marketing”, 1** Edition, Pearson Education, 2023.
Software: Canva, google analytics, Semrush

S [l

Laboratory Manual
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COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to " (Highest Level)
CO1 | understand basic principles of digital marketing Unl(:ﬁirtsatﬁgr? I(nSg1( ;(2)
CO2 | make use of digital marketing tools like search engine optimization Ip‘rrf:g)tllgr?((g))
apply digital marketing tools to a) improve websites’ rankings and optimize it | process. B) Apblving (K3
CO3 |Improve the brand's visibility c) Improve brands reach which physically is relatively difficult and PPIying (K3)
! Manipulation (S2)
less effective ;
CO4 | design search engine optimization and search engine marketing campaigns M:r?igmgt?og((ssza
=1 : . . : Applying (K3)
CO5 | familiar with social media marketing Manipulation (S2)
Mapping of COs with Pos and PSOs
COsPos & pot PO2 PO3 PO4 PO5 PO6 PO7 POS8 PSO1 | PSO2
CcOo1 2 - 2 2 2 2
CcO2 2 2 2 2
CO3 3 3 2 2 3 2 2 3
CO4 2 3 2 2 3 2 3 2
CO5 3 2 2 2 3 2 2 3
1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom’s Taxonomy
ASSESSMENT PATTERN — THEORY
Test/ Bloom’s | Remembering Understanding Applying | Analyzing Evaluating Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % ( K6) % %
CAT1 - 70 30 - - - 100
CAT2 - 50 50 - - - 100
CAT3 - 50 50 - - - 100
ESE - 50 50 - - - 100
* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)

{» e R e ——— —— — »..v,‘.-r_-,‘,.“._..._hw.‘

g ‘f@_”—\/\/ |
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24MCF06 — ACCOUNTING AND FINANCIAL MANAGEMENT

Programme& MCA & Computer Applications Sem. | Category | L T P | SL* | Total Credit

Branch

Prerequisites Nil ‘ 3 PE 30 0 30 | 30 90 3

Preamble To deal with managing the monetary transactions in an organization that enables in taking useful financial and
costing related decisions by accounting tools and techniques.

Unit -1 Financial Accounting: ‘ 6

Meaning and Scope of Accounting — Accounting Principles: Concept — Conventions — Standards — Classifications of Accounts —
Accounting Cycle, Golden Rule — Preparation of Journal — Ledger — Trial Balance — Trading, Profit and Loss Account — Balance
Sheet.

Unit -1l | Ratio Analysis: G

Introduction to Financial Statement Analysis — Advantages, Limitations of Ratio Analysis— Classification of Ratios: Profitability and
Liquidity Ratio.

Unit -1l l Cost Accounting: ‘ 6

Meaning and Objectives — Classification of Cost — Elements of Costs — Preparation and Interpretation of Cost Sheet.

Unit - IV | Budgetary Control: ‘ 6

Introduction — Types of Budgets — Preparation and Interpretation of Functional Budgets: Sales Budget, Production Budget, Cash
Budget — Flexible Budget.

Unit -V Financial Management: ‘ 6

Objectives and Functions of Financial Management — Time Value of Money Concepts — Capital Budgeting: Discounting and
Compounding Techniques.

LIST OF EXPERIMENTS / EXERCISES:

1. Creation of Company using tally.

Creation of Voucher using tally.

Voucher Alteration, Delete and Printing reports

Creation of Journal to record transactions

Creation of Ledger, Trial Balance and Balance Sheet

Creation of Group and Stock

Report Generation with inventory

Creation of payroll including generation of pay slip, pay head, employee group and salary details

Ol N o AN

Creation of Payroll voucher

—
©

Report generation of payroll

REFERENCES:

1L Maheshwari SN, MaheshwarISuneeI K, MaheshwariSharad K (CA ), “Financial and Management Accountmg" 6" Revised
Edition, Sulthan Chand & Sons, 2022. :

I:M.Pandey, “Financial Management”, 12" Edition, Pearson India Education Services Pvt. Ltd., 2021.

M.N.Arora, “A Textbook of Cost and Management Accounting”, 11" Edition, Vikas Publishing House Pvt. Ltd., 2021.

Tally Software.

el el IS B

Laboratory Manual
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COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to (Highest Level)
co1 make use of journal, ledgers and trail balance, trading account and balance sheet for various Applying (K3)

transactions ' Manipulation (S2)
. . . Applying (K3)

CcOo2 apply ratio analysis for financial statement . Manipulation (S2)
. ’ Applying (K3)
CO3 demonstrate the concepts of cost accounting in preparing cost sheet imitation (S1)
s ; ; Applying (K3)

CO4 implement the various budgets using budgetary control Manipulation (S2)
cos utilize the various functions and techniques in financial management and financial accounting Applying (K3)

statements in tally Manipulation (S2)

Mapping of COs with POs and PSOs

COsIPOsE | po1 PO2 PO3 PO4 PO5 POG pPO7 PO8 | PSO1 | PsoO2
co1 3 2 1 1 2 2
co2 3 2 1 2 2 1 1
co3 3 2 2 2 2 2 2 2 2
co4 3 2 3 2 2 3 2 2
cos 2 2 3 2 2 2 2 2 1 2

1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom's Taxonomy

ASSESSMENT PATTERN - THEORY

Test / Bloom’s Remembering Understanding Applying | Analyzing Evaluating Creating Total %

Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % o
CAT1 - 40 60 - - - 100
CAT2 - 40 60 - - - 100
CAT3 - 40 60 - - - 100
ESE - 40 60 - - - 100

* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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24MCFO07 - DEEP LEARNING

SR ESIIE MCA & Computer Applications Sem. | Category | L T | P [SL*|Total] Credit
&Branch :

Prerequisites | Artificial Intelligence, Machine Learning 3 PE 30 0 |30] 30| 90 3
Preamble Explores the knowledge in fundamental concepts of deep learning and popular architectures of deep neural network

to build the effective models.
Unit -1 Deep Networks: 6

Overview of neural networks- Loss functions- Hyper parameters-Defining Deep Learning - Common Architectural Principles of Deep
Networks: Core Components - Building Blocks of Deep Networks: RBMs.

Unit-1I Mathematical Building Blocks of Neural Networks: 6

Data Representation for neural networks — The gears of neural networks: Tensors operations-The engine of Neural networks:
gradient based optimization-Introduction to Keras and TensorFlow - Setting up a deep learning work station — First steps with
TensorFlow- Understanding core KerasAPI .

Unit -1l Deep Learning for Computer Vision: 6

Introduction to convents — Training a convent from scratch on a small dataset — Leveraging a pretrained model — Computer vision
tasks — Image segmentation — Modern convent architecture patterns — Interpreting with convents.

Unit - IV Deep Learning for Time series and Text: ‘ 6

Different kinds of time series tasks — A Temperature forecasting — Understanding recurrent neural networks — Advances in RNN —
Natural Language Processing — Preparing text data- Approaches for representing groups of words: Sets and sequences —
Transformer Architecture.

Unit-V Generative Deep Learning: 6

Text generation — Deep Dream — Neural style transfer — Generating images with variation autoencoders — Generative Adversarial
Networks.

LIST OF EXPERIMENTS / EXERCISES:

-

Implement simple perceptron learning.

Construct a multilayer perceptron with a hyper parameter tuning.

Generate synthetic images using traditional data augmentation function.

Demonstrate the role of Image Data Generator class in data augmentation.

Implement a CNN process for image classification.

Demonstrate the RNN architecture for time series data.

Construct the steps to deal with text analysis using NLP.

Experiment with Al generator such aé Deep Dream and Neural Style Transfer

Wl I N|o ||~ [w DN

Generate synthetic images using variational auto encoders

oL
=]

Generate syntheticiimages using Generative Adversarial Network.

REFERENCES/ MANUAL / SOFTWARE:

1. Josh Patterson & Adam Gibson, “Deep Learning - A Practitioner’s Approach”, 4th Indian Reprint, O'Reilly Media, CA, 2021.
Francois Chollet, “Deep Learning with Python”, 2nd Edition, Manning Publications, New York, 2021.

John D. Kelleher, “DEEP LEARNING", 1st Edition, MIT Press, 2019 .

Software: Google Colab E

Laboratory Manual
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COURSE OUTCOMES:

BT Mapped

On completion of the course, the students will be able to (Highest Level)
CO1 [describe the fundamentals, architectural principles and building blocks of neural networks Undg}?:aatr;((ig‘%(m)

CcO2

build basic neural network models using Keras and TensorFlow

Applying (K3)
Manipulation(S2)

CO3

develop convolutional neural network models from scratch and pretrained models to perform
key computer vision tasks.

Applying (K3)
Manipulation(S2)

CO4

use RNNs and Transformer-based architectures to solve time series forecasting and natural
language processing.

Applying (K3)
Manipulation(S2)

CO5 implement generative models for text generation, neural style transfer and image synthesis. M':gg szligtgicfrﬁss)z)
Mapping of COs with POs and PSOs
el B PO2 PO3 PO4 PO5 POG PO7 PO8 | PSO1 | PsO2
CO1 2
COo2 3 3 2 2
CO3 3 3 3 2 2 2 2
CO4 3 3 3 2 2 2 2
CO5 3 3 3 2 2 3 2
1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom’'s Taxonomy
ASSESSMENT PATTERN — HEORY
Test / Bloom’s Remembering Understanding Applying Analyzing | Evaluating | Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (KS) % (K6) % %
CAT1 - 80 20 - - - 100
CAT2 - 50 50 - - - 100
CAT3 - 40 60 - - - 100
ESE - 40 60 - - = 100

* +3% may be varied, CAT 1,2& 3 — 50 marks, ESE — 100 marks
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24MCE12 — AFFECTIVE COMPUTING

gl;gggx]mme % MCA & Computer Applications Sem. | Category | L T P | SL* |Total| Credit
Prerequisites )Al, Machine Learning : 3 PE 45 0 0| 45 | 90 3
Préarible To focus on enabling the machines with emotion recognition and adaptive interaction. It also discuss

about social implications of affective computing particularly in relation to Human-Machine Interaction.
Unit -l Affective Computing and Information Representation: | 9

Introduction — Affective Computing: Emotion — Role of emotions in decision making — Challenges in Affective Computing — Affective
Computing in Practice — Introduction to Information Representation: Affective Computing and Emotion — Human-Computer
Interaction — Human Emotion Expression and Perception — Recognition of Facial Emotion — Fundamentals — Techniques for
Classifying Facial Expressions.

Unit -l Models, Theory of Emotion and Information Extraction and Processing: ‘ 9

Introduction — Emotion Theory — Categorical Approach — Evolutionary Theory of Emotion by Darwin — Cognitive Appraisal and
Physiological Theory of Emotions — Dimensional Approaches to' Emotions — Information Extraction and Processing: Information
Extraction from Audio, Video and Physiological Signals — Studies on Affective Information Processing — Evaluation

Unit -1l | Multimodal Affective Information Fusion: ‘ 9

Introduction —Early Fusion — Intermediate Fusion — Late Fusion — Levels of Information Fusion: Sensor or Data-level Fusion —
Feature Level Fusion — Decision-Level Fusion — Challenges in Information Fusion

Unit -1V ‘ Multimodal Fusion Framework and Multiresolution: | 9

Introduction — Benefits of Multimodal Features — Noise In Sensed Data — Non-Universality — Feature Level Fusion — Multimodal
Feature-Level Fusion: Feature Normalization — Feature Selection — Multimodal Fusion Framework — Analysis

Unit -V ‘ Emotion Recognition from Facial Expression: l 9

Introduction — Facial Emotion Recognition: Challenges — Noise and Dynamic range in digital images — Characterlstlcs Source of
Digital Image Noise — Experiments with the Proposed Framework

REFERENCES:

1 Multimodal Affective Computing: Affective Information Representation, Modelling, and Analysis, Gyanendra k. Verma,
) Bentham Science Publishers Pte. Ltd. Singapore, 2023.

2 Affective Computing Focus on Emotion Expression, Synthesis and Recognition, Jimmy Or, I-Tech Education and Publication,
’ 2008.

-——-—_————______——"—_'___-——-—'_____M_———-———_—_“
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COURSEOUTCOMES: _ BT Mapped
On completion of the course, the students will be able to (Highest Level)
cot ;J:gzi'ﬁ:; 323 emotional needs of the user and able to identify the gap between the humans Understanding(K2)
co2 apply various approaches to identify the human emotion Applying (K3)
CO3 To recognize the human facial expressions. Applying (K3)
Cco4 Identify the emotions from large number of channels Applying (K3)
CO5 analyze facial expressions from images and videos Analyzing (K4)
Mapping of COs with POs and PSOs
COsPosE|  pot PO2 PO3 PO4 PO5 PO PO7 PO8 | PSO1 | PSO2
CO1 3 3 2 2 2 2
co2 3 3 2 2 2 2
COo3 3 3 2 2 2 2
Cco4 3 3 2 2 2 2
CO5 3 3 2 2 2 2
1-Slight,2-Moderate, 3-Substantial, BT-Bloom'’s Taxonomy
ASSESSMENTPATTERN- THEORY _
Test/Bloom’s Remembering Understanding Applying Analyzing Evaluating Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 60 40 - - - 100
CAT2 - 40 60 - - - 100
CAT3 - 40 50 10 - - 100
ESE - 40 50 10 - - 100
* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)

RN B CT MGt ar s, )
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24MCE13 — SOFTWARE TESTING

Programme& MCA & Computer Applications Sem. | Category | L ’ T P | SL* | Total | Credit
Branch

Prerequisites Software Engineering Methodologies 3 PE 45 1 0 0 45 90 3
Preamble To learn the ways to improve software testing and quality assurance through planning, establishing a

productive work environment to deliver the customer expected product.

Unit -1 Fundamentals of Software Testing: 9

Principles of Testing — Phases of Software Project — Quality Assurance and Control — Verification and Validation - White Box
Testing: Static Testing — Structural Testing — Challenges.

Unit -1l Black Box Testing and Levels of Testing: 9

Black Box Testing: Requirements based Testing — Positive and Negative Testing — Boundary Value Analysis — Decision Tables —
Equivalence Class Partitioning — State Based Testing — Compatibility Testing — User Documentation Testing — Domain Testing.
Levels of Testing: System and Acceptance Testing.

Unit -1l Performance, Regression and Ad-hoc Testing: 9

Factors — Methodology — Tools — Challenges. Regression Testing: Types — Methods. Internationalization Testing — Ad-hoc Testing:

Buddy and Pair Testing — Exploratory Testing — Iterative Testing — Agile and Extreme Testing. Usability and Accessibility Testing.
Unit - IV Life Cycle Based Testing: 9

Life Cycle Based Traditional Waterfall Testing, Testing in Iterative Life Cycles, Agile Testing, Agile Model-Driven Development -
Model-Based testing: Testing Based on Models - Integration Testing: Decomposition-Based Integration, Call Graph-Based
Integration, Path-Based Integration.

Unit -V Test-Driven Development: 9

Object-Oriented Testing: Issues in Testing Object-Oriented Software, Object-Oriented Unit Testing, Object-Oriented Integration
Testing, Object-Oriented System Testing - Software Complexity: Unit-Level Complexity, Integration-Level Complexity, System Level
Complexity - Model-Based Testing for Systems of Systems: Characteristics, Sample Systems of Systems Software Engineering for
Systems of Systems.

REFERENCES:

Srinivasan Desikan and Gopalaswamy Ramesh, “Software Testing Principles and Practices”, 1st Edition, Pearson

1 | Education, New Delhi, 2016. (Unit | - Ill)

Paul C. Jorgensen, “Software Testing: A Craftsman’s Approach”, 4th Edition, CRC Press (Auerbach) Publications, New

2| York, 2017. (Unit IV - V)

3. William E. Perry, “Effective Methods for Software Testing", 3 rd Edition, Wiley India, New Delhi, 2017

]
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COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to (Highest Level)
Co1 understand the importance of software testing in software development. Understanding (K2)
co2 taé)cp;xi;euségg operations, manage software defects, and generate a testing report using testing Applying (K3)
generate report by make use of various software testing techniques like performance testing, .
Co3 regression testing and ad-hoc testing. v Applying (K3)
understand the concepts of software testing and appraise the most appropriate life cycle based .
Co4 testing and model based testing approaches for a given situation. Understanding (K2)

utilize the various test driven development approaches and identify the complexity of the
CO05 project by designing and implementing appropriate test cases and testing methods for various Applying (K3)
problem scenarios.

Mapping of COs with POs and PSOS

Co:g:)is& PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 | PSO1 | PsO2
cO1 3 2 2 3 3 2 2 2 2 2
co2 3 2 3 2 3 2 2 2 3 3
co3 3 2 3 2 3 2 2 3 3 2
o4 3 3 2 3 2 2 2 3 2 2
cO5 3 3 2 3 3 2 2 3 3 3

1 —Slight, 2 — Moderate, 3 — Substantial, BT- Bloom's Taxonomy

ASSESSMENT PATTERN - THEORY

Test / Bloom’s Remembering | Understanding Applying | Analyzing Evaluating Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 60 40 - - - 100
CAT2 - 45 55 - - - 100
CAT3 - 50 50 - - - 100
ESE - 40 60 = - - 100

* 3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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24MCE14 - BLOCKCHAIN TECHNOLOGIES

Zl;)rgr:g]me MCA & Computer Applications Sem. | Category | L SL* |Total| Credit
Prerequisites g’yptﬁ’g’aphy and Network Security, Cyber 3 PE 45 45 | 90 3
ecurity

Preamble

To provide a comprehensive understanding and practical application of blockchain technology coricepts and

their real-world implications.

Unit -1

Introduction to Blockchain Technology:

9

Basics of Blockchain - Decentralized System - Overview of Distributed Ledger Technology (DLT) - Blockchain structure and
principles - Significance of decentralization in Blockchain networks.

Unit -1l

Cryptography and Blockchain Fundamentals:

9

Hash Functions — Consensus - Blockchain Components - Role of hash functions in blockchain security - Analysis of different
consensus mechanisms - Key components in blockchain systems.

Unit — Il

Advanced Concepts in Blockchain:

9

Cryptography - Smart Contracts - cryptography for securing blockchain transactions - smart contracts and their implementation in
blockchain networks. :

Unit - IV

Applications and Use Cases:

9

Bitcoins - Decentralized Applications - Bitcoin and its impact on the cryptocurrency landscape - Development, deployment, and use
cases of decentralized applications (DApps)

Unit-V

Integration and Future Perspectives:

9

Blockchain Vertical Solutions and Use Cases - Blockchain and Allied Technologies - Analysis of vertical solutions and real-world
applications of blockchain across industries - Relationship between blockchain technology and other emerging technologies like IoT,
Al, and cloud computing.

REFERENCES:
1. Kumar Saurabh, AshutoshSaxena, “Blockchain Technology: Concepts and Applications, Wiley Publication, 2020.
2. Imran Bashir, “Mastering Blockchain”, 2" edition, Packt Publication, Mumbai, 2018.

3.

BikramadityaSinghal, GautamDhameja, PriyansuSekhar Panda, Beginning Blockchain, A Beginner's Guide to Building
Blockchain Solutions, 2018, 1% edition, Apress, New York.

MCA- Computer Applications, Regulation, Curriculum and Syllabus — R2024

Page 83




M.C.A — Master of Computer Applications, Regulation,Curriculum and syllabus — R2024

COURSE OUTCOMES:
On completion of the course, the students will be able to

BT Mapped
(Highest Level)

CO1 |understand DLT fundamentals, key block chain concepts, and historical evolution.

Understanding (K2)

co2 IAnalyze blockchain components, and cryptographic techniques, and differentiate public/private
blockchains.

Applying (K3)

CO3 |analyzing smart contracts, developing in Solidity, and evaluating consensus mechanisms.

Analyzing (K4)

CO4 [nalyze the blockchain applications, analyze benefits/challenges, and assess industry impact.

Analyzing (K4)

CO5 [analyze the blockchain challenges, predict trends, and analyze real-world implementations.

Analyzing (K4)

Mapping of COs with POs and PSOs

osess | pot PO2 PO3 PO4 POS5 POG PO7 PO8 | PSO1 | Pso2
cot 2 1 1 ! 2
co2 2 2 2 2 1 2 2
co3 1 2 2 1 1 2 2
co4 2 2 1 1 1 2 2
cos 1 2. 2 2 2 2 2

1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom's Taxonomy

ASSESSMENT PATTERN — THEORY

Test / Bloom’s Remembering Understanding Applying Analyzing Evaluating Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 60 40 - - - 100
CAT2 - 20 50 30 - - 100
CAT3 - 30 40 30 - - 100
ESE - 20 40 40 - - 100

+3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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24MCE15 - VIRTUAL AND AUGMENTED REALITY

Programme &

Branch MCA & Computer Applications Sem. Category L T P | SL*| Total | Credit

Prerequisites Nil 3 PE 45 | 0 0 | 45 90 3

Preamble This course introduces the fundamentals of the Virtual Reality and Augmented Reality to efficiently incorporate
user experience, identifying and resolving conflicts in real life. It aims to analyze the application of AR and VR in
architecture, gaming, entertainment etc.

Unit - Design ,Art Across Digital Realities and eXtended Reality: 9

Humans Interact with Computers-Modalities Through the Ages-Types of Common HCI Modalities -The Current State of Modalities
for Spatial Computing Devices - Current Controllers for Immersive Computing Systems-A Note on Hand Tracking and Hand Pose
Recognition-Designing for Our Senses, Not Our Devices-Sensory Design-Five Sensory Principles. Virtual Reality for Art-3D Art
Optimization-Introduction-Draw Calls- Using VR Tools for Creating 3D Art -Acquiring 3D Models Versus Making Them from Scratch.

Unit -l Hardware, SLAM, Tracking: 9

How the Computer Vision That Makes Augmented Reality Possible Works-A Brief History of AR- Select an AR Platform-Mapping
Platforms- Apple’s AR Kit- Other Development Considerations -Lighting-The AR Cloud- The Dawn of the AR Cloud-The Bigger
Picture— Privacy and A gR Cloud Data.

Unit -l LCreating Cross-Platform Augmented Reality and Virtual Reality: 9

Virtual Reality and Augmented Reality: Cross-Platform Theory-The Role of Game Engines-Understanding 3D Graphics-Portability
Lessons from Video Game Design-Simplifying the Controller Input-Virtual Reality Toolkit: Open Source Framework for the
Community Three Virtual Reality and Augmented Reality Development Best Practices.

Unit -1V Enhancing Data Representation: 9

Data and Machine Learning Visualization Design and Development in Spatial Computing-Introduction-Understanding Data
Visualization Principles for Data and Machine Learning Visualization-2D Data Visualizations versus 3D Data Visualization-Animation-
Data Representations, Infographics, and Interactions-3D Reconstruction and Direct Manipulation of Real-World Data.

Unit -V haracter Al ,Behaviors and Use Cases in Embodied Reality: 9

Introduction - Behaviors -Current Practice: Reactive Al-More Intelligence in the System: Deliberative Al-The Virtual and Augmented
Reality Health Technology Ecosystem-VR/AR Health Technology Application Design - Standard UX Isn't Intuitive-The Fan
Experience: SportsXR.

REFERENCES:

1. Erin Pangilinan, Steve Lukas, Vasanth Mohan, “Creating Augmented and Virtual Realities”, O'Reilly Media, 1% Edition, 2019

2. Paul Mealy, "Virtual & Augmented Reality For Dummies”, Wiley, 1 Edition, 2018.

3 Dieter Schmalstieg, Tobias Hollerer, " Augmented Reality: Principles And Practice ", Pearson Education India, 1% Edition, -
) 2016. L
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COURSEOUTCOMES: BT Mapped
On completion of the course, the students will be able to (Highest Level)
CO1 apply the fundamentals of Design, Art Across Digital Realities and extended Reality. Applying (K3)
CcO2 |Utilize key components from hardware, SLAM, and tracking systems. Applying (K3)
CO3 |apply the concept by creating Cross-Platform Augmented Reality and Virtual Reality Applying (K3)
co4 Ianptg:l)il gtgs Ct:ci::rgig:ﬁ;lfgro ?T;H';\trl\%ng Data Representation for Data Visualization and Artificial Applying (K3)
CO5 (utilize the character of Al ,behaviors and use cases in embodied reality Applying (K3)

Mapping of COs with POs and PSOs
COSIROS&  pot PO2 PO3 PO4 POS5 POG PO7 POB PSO1 | PSO2
Cco1 3 2 2 2 1 1 2 1
cOo2 2 3 3 3 1 1 1 3 1
CcOo3 2 2 3 3 2 2 1 1 3 2
CO4 2 2 3 3 1 1 1 2 3 1
CcOos 1 2 2 2 2 2 3 2 2 | 3

1-Slight,2-Moderate,3-Substantial, BT- Bloom’s Taxonomy

ASSESSMENTPATTERN- THEORY

Test/Bloom’s Remembering Understanding Applying Analyzing Evaluating Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 40 60 - - - 100
CAT2 - 40 60 - - - 100
CAT3 - 50 50 - - - 100
ESE - 50 50 - - - 100

* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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24GET11 - INTRODUCTION TO RESEARCH

(Common to all ME / MTech Branches & MCA )

Programme

2 Branch IAIl ME/MTech branches & MCA Sem. (Category| | | T | P |SL*| Total Credit

Prerequisites [NIL 1/3*| FC |30|15| 0 | 45| 90 3
IThis course will familiarize the fundamental concepts/techniques adopted in research, problem formulation and

Preamble patenting. also, will disseminate the process involved in collection, consolidation of published literature and rewriting
them in a presentable form using latest tools.

Unit - | Concept of Research: ‘ 6+3

Meaning and Significance of Research: Skills, Habits and Attitudes for Research - Time Management - Status of Research in India.
Why, How and What a Research is? - Types and Process of Research - Outcome of Research - Sources of Research Problem -
Characteristics of a Good Research Problem - Errors in Selecting a Research Problem - Importance of Keywords - Literature
Collection — Analysis - Citation Study - Gap Analysis - Problem Formulation Techniques.

Unit - Il Research Methods and Joumals: ‘ 6+3

Interdisciplinary Research - Need for Experimental Investigations - Data Collection Methods - Appropriate Choice of Algorithms /
Methodologies / Methods - Measurement and Result Analysis - Investigation of Solutions for Research Problem - Interpretation -
Research Limitations. Journals in Science/Engineering - Indexing and Impact factor of Journals - Citations - h Index - i10 Index —
Journal Policies - How to Read a Published Paper - Ethical issues Related to Publishing - Plagiarism and Self-Plagiarism.

Unit - 1l ]Paper Writing and Research Tools: 6+3

Types of Research Papers - Original Article/Review Paper/Short Communication/Case Study - When and Where to Publish? -
Journal Selection Methods. Layout of a Research Paper - Guidelines for Submitting the Research Paper - Review Process -
Addressing Reviewer Comments. Use of tools / Techniques for Research - Hands on Training related to Reference
Management Software -End Note, Software for Paper Formatting like LaTeX/MS Office. Introduction to Origin, SPSS, ANOVA etc.,
Software for detection of Plagiarism.

Unit - IV 'Effective Technical Thesis Writing/Presentation: I 6+3

How to Write a Report - Language and Style - Format of Project Report - Use of Quotations - Method of Transcription Special
Elements: Title Page - Abstract - Table of Contents - Headings and Sub-Headings - Footnotes - Tables and Figures - Appendix -
Bibliography etc. - Different Reference Formats. Presentation using PPTs.

Unit - V )Nature of Intellectual Property: l 6+3

Patents - Designs - Trade and Copyright. Process of Patenting and Development: Technological research - innovation - patenting
- development. International Scenario: International cooperation on Intellectual Property. Procedure for grants of patents.

REFERENCES:

DePoy, Elizabeth, and Laura N. Gitlin, “Introduction to Research-E-Book: Understanding and Applying Multiple Strategies”,
1. [Elsevier Health Sciences, 2015.

2. Walliman, Nicholas, “Research Methods: The basics", Routledge, 2017.

3. |Bettig Ronald V., “Copyrighting culture: The political economy of intellectual property”, Routledge, 2018.

*includes Term Work(TW) & Online / Certification course hours

# Semster1: ME / MTech , Semester 3: MCA
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COURSE OUTCOMES:

BT Mapped
On completion of the course, the students will be able to (Highest
Level)
CO1 list the various stages in research and categorize the quality of journals. Analyzing (K4)
CO2 formulate a research problem from published literature/journal papers Evaluating (K5)
CO3 write, present a journal paper/ project report in proper format Creating (K6)
CO4 |- select suitable journal and submit a research paper. Applying (K3)
CO5 compile a research report and the presenfation Applying (K3)
Mapping of COs with POs
COs/POs PO1 PO2 PO3 PO4 PO5
CO1 3 2 1
cO2 3 2 3
CcOo3 3 3 1
CO4 3 2 1
CO5 3 2 1
1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom's Taxonomy
ASSESSMENT PATTERN - THEORY
- Test/ ;
Blooms |Remembering Understanding Applying(K3) Analyzing Evaluating Creating Total
Category* (K1) % (K2) % % (K4) % (K5) % (K6) % %
CAT1 30 40 30 100
CAT2 30 40 30 100
CAT3 30 40 30 100
ESE 30 40 30 100

* £3% may be varied (CAT 1,2,3 — 50 marks & ESE — 100 marks)
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24GET14 - INNOVATION,ENTREPRENEURSHIP AND VENTURE DEVELOPMENT

Programme i ] -
& Branch MCA & Computer Applications Sem. Category L T P | SL* |Total| Credit
Prerequisites Nil 3 PE 45| 0 0 | 45 | 90 3

Thiscoursewilldirectthestudentsonhowtoemploytheirinnovationstowardsasuccessfulentrepreneurial venture
Preamble development.

Unit - Innovation and Entrepreneurship: | 9

Creativity and Innovation — Types of innovation — challenges in innovation- steps in innovation management- Meaning and concept
of entrepreneurship - Role of Entrepreneurship in Economic Development - Factors affecting Entrepreneurship — Entrepreneurship
vsintrapreneurship.

Unit -l ‘ DesignThinking and Product Design: ‘ 9

Design Thinking and Entrepreneurship — Design Thinking Stages: Empathize — Define — Ideate — Prototype — Test. Design thinking
tools: Analogies — Brainstorming — Mind mapping. Techniques and tools for concept generation, concept evaluation — Product

architecture—MinimumViableProduct(MVP)-Productprototyping-toolsandtechniques—overviewofprocessesandmaterials—
Evaluation tools and techniques for user-product interaction.

Unit -l \ Business Model Canvas(BMC)and Business Plan Preparation: ‘ 9

Lean Canvas and BMC-difference and building blocks-BMC: Patterns—Design—Strategy—Process—Business model failures: Reasons
and remedies. Objectives of a Business Plan - Business Planning Process and Preparation.

Unit -1V IPR and Commercialization: ‘ 9

Need for Intellectual Property-Basic concepts-Different Types of IPs: Copy Rights, Trade marks, Patents, Geographical
Indications, Trade Secrets and Industrial Design— Patent Licensing - Technology Commercialization — Innovation Marketing.

Unit -V Venture Planning and Means of Finance: 9

Startup Stages-Forms of Business Ownership-Sources of Finance —Idea Grant—Seed Fund—Angel &VentureFund—
Institutional Support to Entrepreneurs — Bank and Institutional Finance to Entrepreneurs.

REFERENCES:

1. GordonE. & NatarajanK."Entrepreneurship Development”, 6thEdition, Himalaya Publishing House, Mumbai, 2017.

Sangeeta Sharma,"Entrepreneurship Development", 1stEdition, PHILearning Pvt.Ltd. New Delhi, 2017.

Charantimath PoornimaM.,"Entrepreneurship Development and Small Business Enterprises", 3rd.Edition, Pearson Education,
Noida, 2018. .

Ea I

RobertD.Hisrich, Michael P.Peters & Dean A.Shepherd,"Entrepreneurship”, 10th Edition, McGraw Hill,Noida, 2018.
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COURSEOUTCOMES: , BT Mapped
On completion of the course, the students will be able to (Highest Level)
CcO1 Understand the relationship between innovation and entrepreneurship Understanding(K2)
Cco2 Understand and employ design thinking process during product design and development Analyzing(K4)
Cco3 Develop suitable business models as per the requirement of the customers Analyzing(K4)
Co4 Practice the procedures for protection of their ideas IPR Applying (K3)
CO5 Understand and plan for suitable type of venture and modes of finances Applying (K3)
v Mapping of COs with POs and PSOs
o~ PO PO2 PO3 PO4 PO5 | POB PO7 POS8 PSO1 | PSO2

cot T 2 2 ] —

co2 1 2 3 2 2 P

CO3 3 2 3 1 1

CO4 1 2 3 1

CO5 1 2 3 1

1-Slight,2—Moderate,3-Substantial, BT-Bloom's Taxonomy

ASSESSMENTPATTERN- THEORY

Test/Bloom’s Remembering Understanding Applying Analyzing Evaluating Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 50 40 10 - - 100
CAT2 - 40 40 20 - = 100
CAT3 - 40 60 - - = 100
ESE - 40 50 10 - - 100

* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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24MCO01 - ORGANIZATION BEHAVIOUR

FIEETSnITS MCA & Computer Applications Sem. | Category | L | T| P |SL*|Total| Credit

& Branch

Prerequisites Nil 3 OE 45 | 0 0 | 45| 90 3

Preamble This course presents theoretical and practical coverage regarding individuals, their attitude, personality,
behavior towards organization. This course helps the student to identify motivation technique, leadership styles
and the influence of organizational culture and Systems.

Unit -1 Introduction to Organizational Behaviour& Personality 9

Introduction to- Organizational Behaviour: Contributors - Challenges and Opportunities. Personality: Determinants, Traits -
Personality Frameworks - Myers - Brigg Type Indicator, Big Five Personality Model. Attitudes - Job Attitudes.

Unit -1l Human Traits Influencing OB & Emotions and Moods 9

Human Traits Influencing OB: Perceptions - Common Shortcuts in Judging others - Biases and Errors in Decision Making. Emotions
and Moods: Sources - Emotional Intelligence - Shaping and Modifying Behaviour.

Unit -1l Motivation 9

Motivation: Early Theories - Contemporary Theories - Interpreting Contemporary Theories of Motivation- Groups: Converting Groups.
into Effective Teams - Team Roles and Cohesiveness.

Unit — IV Leadership 9

Leadership: Trait Theories - Behavioral Theories - Leader Member Exchange Theory - Charismatic Leadership - Transactional and
Transformational Leadership.

Unit-V Conflict . 9

Conflict: Process - Conflict Management —Managing Diversity. Organizational Culture -Types. Power and Politics in Organization -
Power Tactics. Work Stress - Causes and Consequences - Stress Management - -Stress and Behaviour, Sources of Stress,
Consequences of Stress and Performance..

REFERENCES:
1 Stephen P Robbins, Timothy A Judge, Neharika Vohra “Organizational Behavior”, 18th Edition, Pearson Education, Noida,
) 2019.

2. Luthans Fred, “Organizational Behavior”, 12fh Edition, McGraw Hill Publishing, New Delhi, 2017

PareekUday, Sushama Khanna, “Understanding Organizational Behavior" 4th Edition, Oxford University Press, New
Delhi, 2018.
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COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to (Highest Level)
CO1 |relate the different personality types and attitudes Understanding(K2)
CO2 |utilize various causes of perception, emotions and moods to shape and modify behavior. Applying (K3)
CO3 |identify the various theories of motivation and apply them to create effective team Applying (K3)
CO4 |compare and contrast various leadership theories and styles Applying (K3)
CO5 |apply various methods for conflict management Applying (K3)
Mapping of COs with POs and PSOs
COslIPOS|  poy PO2 PO3 PO4 PO5 PO6 PO7 PO8 | PSO1 | PsO2
& PSOs
CO1 3 2 2 2
CO2 3 2 2 2
Cco3 3 2 2 2
CO4 3 2 2 2
CO5 3 2 2 2
ASSESSMENT PATTERN — THEORY
Test/ Bloom’s Remembering Understanding Applying Analyzing Evaluating Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 50 50 - - - 100
CAT2 - 50 _ 50 - - - 100
CAT3 - 50 ' 50 . . s 100
ESE - 50 50 - - - 100
* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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24MCO02 — BUSINESS STATISTICS

Programme e % =
&Branch MCA & Computer Applications Sem. | Category | L SL*| Total| Credit
Prerequisites Nil 3 OE 45 45 90 3

Preamble

This course teaches how to use statistics to understand and analyze data at work. It covers areas like_

Unit -1

describing data, probability, and sampling, testing ideas, and using spreadsheets to make better decisions.

Descriptive Statistics

9

Introduction to Business Statistics -Analytics — types - Data - types - Measures of Central Tendency: Mean, Median, Mode,
Quartiles and Percentiles - Measurement of Dispersion: Quartile Deviation - Standard Deviation - Coefficient of variation- Caselet

discussion.

Unit— I Data Visualisation 9
Bar Chart — Histogram — Pie Chart — Scatter Plot — Pareto chart — Box plot — Stem and Leaf Plot —Examples from Business
world.

Unit — Il Probability 9
Meaning - events — types of events - Types of probability - Addition and Multiplication Rules - Bayes's Theorem — Business
applications.

Unit - IV Probability Distribution 9
Discrete and Continuous distributions - Binomial, Poisson and Normal Distribution - Application in real life cases. Sampling
distribution — Confidence interval.

Unit-V Predictive Analytics 9

Correlation and regression — Hypothesis Framing — Non parametric analytics — Wilcoxon Rank sum test — Wilcoxon Signed rank
test - Kruskal Wallis H Test.

REFERENCES:

1. Srivastava,Rego , "Statistics for Management", 3rd Edition, McGraw Hill Education, New Delhi, 2018

2 SanjivJaggia, "Business Analytics ", 2nd Edition,'McGraw Hill Education, New Delhi, 2023

3 Dinesh Kumar, "Business Analytics: The Science of Data - Driven Decision Making", 2nd Edition, Wiley, New Delhi, 2021.
4. David M. Levine, David F. Stephan, "Business Statistics", 8th Edition, Pearson Education, Noida, 2022. -

5 Christian Albright, Wayne Winston, , “Business Analytics”, 7th Edition, Cengage Learning , Noida, 2022
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COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to (Highest Level)
co1 gdentu_fy the statistical measures of central tendency and variability to support effective managerial Applying ( K3)
ecisions.
Organize data using tables and charts, understand the charts clearly, and use probability to solve A : )
GOR real-world business problems. pplying ( K3)
CO3 |Understand and apply different probability concepts to solve business problems Applying ( K3)
CO4 |Apply probability distributions to business situations Analyzing ( K4)
cos5 Examine the pattern of relationship between variables and make a prediction about dependent Evaluating ( K5)

\variable and perform distribution-free tests.

Mapping of COs with POs and PSOs

COs/Pos

& PSOs PO1 PO2 PO3 PO4 POS5 PO6 PO7 PO8 PSO1 PS0O2
CO1 3 2 1 2 1 1
COo2 3 3 2 1
COo3 3 2 1
CO4 3 2 2 . 1
CO5 3 3 2 2 1 1 1 2
ASSESSMENT PATTERN - THEORY
Test / Bloom’s Remembering| Understanding Applying Analyzing Evaluating Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 50 50 100
CAT2 - 40 60 100
CAT3 - 35 45 15 5 100
ESE - 40 40 15 5 100

* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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24MCO03 — SOCIAL MEDIA MARKETING

g;gg;imme& MCA & Computer Applications Sem. | Category | L | T | P | SL* |Total| Credit

Prerequisites Nil 3 OE 45 0 (0 45 | 90 3

Preamble To provide foundational knowledge of social media marketing, emphasizing strategies, tools, and analytics
essential for effective online engagement and brand promotion across diverse platforms.

Unit -1 Introduction to Social Media Marketing 9

Benefits and Challenges — Target Audience and Buyer Persona — Brand Voice and Messaging.

Definition, Scope and Importance — Traditional vs Digital Marketing — Types of Social Media — Evolution of Social Media Marketing -

Unit -1l Platforms and Tools

9

[Tools — Scheduling Tools — Content Creation Tools — SEO for Social Media.

Overview of Major Platforms (Facebook, Instagram, Twitter, LinkedIn, YouTube, Pinterest, Snapchat) — Platform Features — Business

Unit — Il Content Strategy and Campaign Design -9
Content Creation (Text, Image, Video, Infographics) — Storytelling and Brand Narrative — Content Calendar — Hashtags and Trends ~
Influencer Marketing — Paid Advertising — Campaign Planning and Budgeting.

Unit - IV Analytics and Metrics 9

Analysis — A/B Testing — Tools for Monitoring and Evaluation. :

KPIs — Engagement Metrics — Conversion Tracking — Google Analytics — Platform Insights — Reporting and Dashboards — ROI

Unit-V Ethics, Law and Future Trends

9

[Trends — Al in Social Media — Career Opportunities.

Cyber Laws — Data Privacy — Copyright & Fair Use — Fake News and Misinformation — Online Reputation Management — Emerging

REFERENCES:

1. Tracy L. Tuten and Michael R. Solomon, "Social Media Marketing," Sage Publications, 4th Edition, 2020.

IAndrew Macarthy, "500 Social Media Marketing Tips," Create Space Independent Publishing, 2023.

2
3. Dave Evans, "Social Media Marketing: An Hour a Day," Wiley India, 3rd Edition, 2012.
4

Shiv Singh and Stephanie Diamond, "Social Media Marketing for Dummies," Wiley, 3rd Edition, 2019.
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COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to (Highest Level)
CO1 |explain the concepts, benefits, and challenges of social media marketing. Understanding(K2)
CO2 |identify the various key features of different social media platforms and tools. Applying(K3)
CO3 |design effective content strategies and digital campaigns for businesses. Applying(K3)
CO4 |utilize analytics to measure campaign effectiveness and user engagement. Applying(K3)
CO5 [recognize ethical, legal, and emerging trends in social media marketing. Understanding(K2)
Mapping of COs with POs and PSOs
B PO1 PO2 | PO3 | PO4 |PO5 | POB6 Po7 | PO8 | PsO1 PSO2
CoO1 3 2 2 2 2 2
co2 2 3 3 2 2 2 2 2
CO3 2 2 3 3 2 2 2 3 3
CO4 2 2 3 3 2 2 2 3
CO5 2 2 2 3 2 2
ASSESSMENT PATTERN — THEORY
Test/ Bloom’s Remembering Understanding Applying Analyzing Evaluating Creating | Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - _ 55 45 100
CAT2 - 45 55 : 100
CAT3 - 45 55 100
ESE - 50 50 100

* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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24MCO04 - PRINCIPLES OF MANAGEMENT

Progranime MCA & Computer Applications Sem. Category L T | P |SL*|Total| Credit

& Branch

Prerequisites Nil 3 OE 45 0| 0 |[45| 90 3

Preamble . The course provides fundamental knowledge on manage business and explore decision making process with
staffing and leading practices.

Unit -1 The Basis of Global Management Theory and Practice 9

Evolution of Management-Process of Management-Approaches to Management-Management Roles and functions. External
Environmental and Social Responsibility — Ethics in managing.

Unit -1l Planning 9

Meaning importance of Planning-Steps In Planning-Types of Plans-Objectives-Management by Objectives (MBO)-Strategies-Policies
and Planning Premises

Unit —1ll Decision Making and organizing 9

Decision Making : Process-Steps-Types of Decisions, Organizing: Meaning — Organization Structure-Depart mentation-Authority and
Span of Control- Delegation and Decentralization-Line and Staff Relationship

Unit— IV Staffing 9

Sources of Recruitment-Selection Process-Performance Appraisal-Training and Development-Managing Change

Unit -V Leading and Controlling . 9

Leading:Concepts and Theories-Team and Group Decision Making-Communication. Controlling:Control Process-Control Preventive
Control-Management by Walking Around (MBWA).

REFERENCES:

1 Scott G. M., Principles of Management Information Systems. New Delhi: Mcgraw-Hill Education (India) Private
: Limited,Edition 11,2020

2. Hellriegel Don, Management: Competency Based Approach. New Delhi: Cengage Learning, Edition 11,2007

3 Bhatia S K, Principles and Techniques of Personnel Management/human Resource Management. New Delhi: Deep and
) Deep Publications. Edition 2,2002.
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COURSE OUTCOMES:
On completion of the course, the students will be able to

BT Mapped
(Highest Level)

understand the fundamental principles, functions, and roles of management in a global and

problems.

Understandi
Co dynamic environment nderstanding (K2)
CO2 |applythe various ethical practices and external factors on managerial decision-making. Applying (K3)
co3 apply strategic planning, goal setting, and decision-making techniques to solve managerial Applying(K3)

CO4 |analyse the staffing functions including recruitment, development, appraisal, and career planning.

Analyzing (K4)

lapply control systems, leadership styles, productivity measures, and quality management AbDIVi
i techniques in operational settings. Pplying(K3)
Mapping of COs with POs and PSOs
SOSIEOS =nmg PO2 PO3 PO4 POS5 PO6 PO7 PO8 | PSO1 | PSO2
& PSOs ‘
Cco1 1 1 1 1 2 1 1
CO2 1 1 1 1 2 i 2
CO3 2 2 2 2 2 2 1 2
CO4 1 2 2 2 2 2 1 1
CO5 1 2 2 2 2 2 1 1
ASSESSMENT PATTERN — THEORY
Test / Bloom’s Remembering| Understanding Applying Analyzing Evaluating Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 70 30 - - - 100
CAT2 - 40 60 - - - 100
CAT3 - 40 50 10 - - 100
ESE - 45 45 10 - - 100

I* £3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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24MCO05 ~ HUMAN RESOURCE MANAGEMENT

Programme MCA & Computer Applications Sem. Category | L | T | P |SL*|Total| Credit
&Branch

Prerequisites Nil 3 OE 451 0 | 0 |45 90 3
Preamble This course aims at enabling the students to understand the broader spectrum of Human Resource

management. This course helps the students to understand the primary and ancillary functions of human
resource management.

Unit =1 Introduction to HRM ’ 9

Introduction to HRM: Scope of HRM- Objectives - Functions of HRM - Models of HRM - Strategic HRM - Factors Affecting HR
Environment HR Planning: Process.

Unit=1I Recruitment & Selection 9

Recruitment: Job Analysis — Job Description — Job Specification - HR Planning: Process — Recruitment — Sources — Pros and Cons
- Selection - Process - Selection Tests - Types of Interview - Concept of Induction and Placement.

Unit =1l Employee Training & Compensation 9

Employee Training: Need Training methods. Management Development: Programme Methods - Job evaluation. Compensation:
Pay for performance, competency — based pay, equity based rewards, team rewards - Executive compensation.

Unit = IV Employee Performance 9

Employee Performance: Performance Appraisal - Process, Methods, Potential Appraisal. Morale — Importance - Employee
Engagement, Employee Productivity - Stress: Source, Individual and Organizational Coping Strategy.

Unit =V Enrichment in HRM 9

Enrichment in HRM: Terms and Conditions of Employment - HR Outsourcing HRIS Employee Turnover and Retention Managing
Separation. Employee Relations: Strategies for Building and Maintaining Positive Employee Relations.

REFERENCES:

il Dessler, “Human Resource Management”, 7t Edition, Pearson Education, Noida, 2023.

Rao V.S.P., “Human Resource Management: Text and Cases”, 4" Edition, Excel Book, 2016.

Aswathappa K., “Human Reource and Personnel Management”, 10" Edition, McGraw Hill Education, NewDelhi, 2022.

2
3
4. Susani.Verhulst, DavidA.DeCenzo, “Fundamentals of Human Resource Management’, 14th Edition, Wiley, 2021.
5 Scott A.Snell, Shad Morris; “Managing Human Resources”, 18" Edition, Cengage, 2019.

w
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ICOURSE OUTCOMES: BT Mapped
lOn completion of the course, the students will be able to (Highest Level)
identify the functions of human resources and make use of the strategies for existing .
ek environment. Applying (K3)
cO2 | determine the methods of recruitment and prepare a selection strategy for a specific job. Applying (K3)
demonstrate appropriate implementation, monitoring and assessment procedures of training and
CcO3 | design compensation schemes that are cost effective, improve productivity and comply with the Applying (K3)
legal framework.
CO4 | demonstrate knowledge on appraisal method and develop strategies to empower employees. Applying (K3)
CO5 | interpret the enrichment concepts in HRM with its latest trends. Applying (K3)
Mapping of COs with POs and PSOs
COs/POS| oy PO2 PO3 PO4 POS5 PO6 po7 | Pos8 | Pso1 | PsoO2
& PSOs )
co1 2 3 2 2
co2 3 3 1 2
co3 2 2 2 1 3 2
Cco4 3 2 3 2
CO5 2 2 2 1 3
' ASSESSMENT PATTERN - THEORY
Test/ Bloom’s | Remembering Understanding Applying Analyzing Evaluating Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 40 60 - - - 100
CAT2 - 40 60 - - - 100
CAT3 - 40 60 - - - 100
ESE - 40 60 - - - 100 -

+3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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24MCO06 — OPERATIONAL MANAGEMENT

Fregkartinio MCA & Computer Applications Sem. | Category L T P | SL* |Total| Credit

&Branch

Prerequisites Nil 3 OE 45 0 0| 45 90 3

Preamble The course explores the art and science of overseeing processes, resources and systems to efficiently deliver
goods and services. It encompasses the design, execution and optimization of operations to meet
organizational objectives, enhance efficiency and drive organizational success in a dynamic business
environment.

Unit -1 Introductions to Operations Management ‘ 9

Introductions to Operations Management: Productions versus Service Operations-Production as a system- Scope-Evolution-
Operations Decision making. Product and service Design: Factors-Legal and ethical considerations, Human factors, Cultural factors
and Environmental factors

Unit -1l Forecasting System 9

Forecasting System: Qualitative and Quantitative methods — Time series Forecasting- Associative Forecastmg Methods.

Unit - IlI Facility Location and Layout Design & Process Selection 9

Facility Location and Layout Design: Factors Affecting Location- Layout Types-Designing Product Layout ~ Line balancing. Process
Selection: Job Shop, Batch, Repetitive and Continuous Production.

Unit - IV Aggregate Planning and Material Requirement Planning 9

Aggregate Planning: Strategies- Techniques for Aggregate Planning- Master Production Schduling. Material Requirement Planning :
Inputs, Processing and Outputs- MRP Il and ERP

Unit -V Inventory Management & Contemporary OM Techniques 9

Inventory Management : Types- Basic EOQ Model- P System and Q System- ABC AnaIyS|s - Contemporary OM Techniques :
Introduction to JIT and Lean Systems, Six Sigma, Industry 4.0

REFERENCES:
1. Stevenson W.J ," Operations Management ”, 14™ Edition, McGraw Hill Education, New Delhi 2020.
2. Chary S.N, “ Production and Operations Management “6™ Edition, McGraw Hill Education, New Delhi 2019.

Pannerselvam R, “Production and Operations Management”, 3" Edition, Prentice Hall India Learning Private
3. Limited.,New Delhi 2012

4, Gopala Krishnan Nagarajan, Operations Management Tools and techniques™1® Edition, Amz Pro Hub,New Delhi 2023

5. Nigel slack, Alistair Brandon —Jones,"Operation Management” Q"‘Editiopn ,Pearson Education, Noida 2019.
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COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to (Highest Level)
cof understand the cpncepts_ of operation management and examine various factors influencing Understanding(K2)
product and service design
CO2 [examine and apply appropriate forecasting techniques to different situations Applying(K3)
co3 identify factors influencing facility location decisions and design appropriate layouts for different Applying(K3)
types of operations, Demonstrating the ability to optimize resource utilization.
evaluate the effectiveness of aggregate planning strategies and MRP systems, Demonstrating ;
CO4 ladvanced proficiency in analyzing their impact on production capacity, inventory levels and Analyzing(K4)
overall operational performance
analyze inventory management technique, optimize inventory levels and minimize costs and Analvzi
et examine the suitable modern operations management techniques for improving productivity nalyzng(kd)
Mapping of COs with POs and PSOs
COslPOs|. - . pgyy PO2 PO3 PO4 PO5 PO6 Po7 | PO8 | PSO1 | PsO2
& PSOs
Co1 2 2 1 1 1 . 1
CO02 2 2 3 2 2 2 2 1
COo3 3 2 2 2 2 2 1 2
Co4 2 2 2 2 3 2 1 2
CO05 2 3 3 2 2 1 1 2 2 1
ASSESSMENT PATTERN - THEORY
Test/ Bloom’s Remembering| Understanding Applying Analyzing Evaluating Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % . %
CAT1 : 60 40 "100
CAT2 = 50 50 100
CAT3 - 40 _ 40 20 100
ESE - 30 40 30 100
* +3% may be varied (CAT 1, 2 & 3 — 50 marks & ESE — 100 marks)
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24MCL31 - FULL STACK FRAMEWORK LABORATORY

Programme&

Branch MCA & Computer Applications Sem. Category L| T|P | SL* Total Credit
Prerequisites Nil 3 PC 0| 0|60 0 60 2
Preamble To make the students on developing web applications with advanced frameworks

LISTOF EXPERIMENTS / EXERCISES:

1. Create a NodeJS server that serves static HTML and CSS files to the user without using Express.

Create a NodeJS server using Express that stores data from a form as a JSON file and displays it in another page. There
direct page should be prepared using package Handlebars.

Create a NodeJS server using Express that creates, reads, updates and deletes students' details and stores them in
MongoDB database. The information about the user should be obtained from a HTML form.

4, Create a counter using AngularJS application.

Create a Todo application using AngulardS Store the data to a JSON file using a simple NodeJS server and retrieve the

2.

9. Information from the same during page reloads.
Create a simple Sign up and Login mechanism and authenticate the user using cookies. The user information can be
5 Stored in either MongoDB or MySQL and the server should be built using NodeJS and Express Framework.
7. Create and deploy a virtual machine using a virtual box that can be accessed from the host computer using SSH.
8. Create a docker container that will deploy a NodeJS ping server using the NodeJSimage..
Build an online MCQ quiz app. The questions and options should be fetched based on the chosen topic from a NodeJS
server. The questions can be stored in a JSON file in the backend. Once the user has answered the questions, the
9. frontend must send the chosen options to the backend and the backend must identify the right answers and send the
score back to the front end. The frontend must display the score in a separate neatly designed page.
Build a blog website where you can add blog posts through a simple admin panel and the users can view the blog posts.
10 The contents of the blog posts can be stored in either MongoDB or MySQL database. The home page should contain the

titles of the blog post and the full post can be viewed by clicking the title. Frontend can be built either using AngularJS or
through template engines served by the NodeJS server.

Build a simple calculator app with AngularJS. The user should be able to add numbers and operations to the app by

11. Clicking on buttons, just like you would do in a mobile phone. The moment the operation and the two operations are
Defined, the answer should be displayed.

Demonstrate a weather app that display weather conditions, setup angular for frontend and fetch weather data using

12 external APIl.Design a mongoose schema for city, temperature and humidity display.
Apply MEAN stack architecture to develop healthcare website .Create a REST APl to register patients with
13 name,age,contact number.Store in monguDB using Mongoose models. Develop a module that includes doctor profiles via
Express API .Display Doctor data on Angular front end using server and component..
14. Develop a travel booking website using MEAN stack architecture
15. Build a E-commerce website that display product listings with payment module.
REFERENCES/MANUAL /SOFTWARE:
1. HTML and CSS
2. AngularJS, MongoDB
3. Visual studio
4. Laboratory Manual
COURSE OUTCOMES: : BT Mapped
On completion of the course, the students will be able to (Highest Level)
CO1 | ability to introduce the NodeJS with HTML and CSS and express with JSON file | éfgé‘i’s'?fn(g’s?i
co2 explgre .the program using NodeJS,Express and MongoDB for developing real time Applyipg (K3),
application Precision (S3)
CO3 get into the skill developing AngulardS with developing Todo application ) é?géﬁ?gn((??z)
CO4 develop real time application using AngularJS,NodedJs,Docker. gr)ggsl?c?n((l(s:s?z)
Mapping of COs with POs
COSIPOS | pot1 | POz PO3 PO4 PO5 PO6 | PO7 | POSB PSO1 PSO2
CcOo1 3 3 2 2 3 3 3 3
cO2 3 3 2 2 3 2 3 3
CO3 3 3 2 2 3 2 2 3
CO4 3 3 2 2 3 3 3 3
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24MCL32 - C# AND .NET LABORATORY

Programme&

Branch MCA & Computer Applications Sem.| Category | L| T| P| SL*| Totall|Credit

Understanding of the .NET Framework and Web

Preyequisites Development Basics

3 PC 0|0 60 O 60 2

Preamble To make the student to develop the object oriented feature of C# under the .NET framework for windows and
web based applications with ADO.NET

LIST OF EXPERIMENTS / EXERCISES:

C# program using Late Binding

Attribute based Programs using C#

C# Program Demonstrating the Use of Generics with Collection Classes

Implementation of Delegates and Multicast Delegates in C#

Designing and Accessing Elements Using Indexers in C#

LINQ to In-Memory Collections (List, Dictionary)

LINQ to XML — Query and Create XML Data

Perform Query Operations on a SQL Database Using LINQ to SQL

C# program that uses Lambda Expressions

Program for creating Web Services using C#

6. C# program for Windows Presentation Foundation (WPF)

C# programs for Windows Workflow Foundations (WF)

alnl2|d|lelm|N|o|als|w|p]| 2

Program to perform ADO.NET

Design a Web Application in ASP using ADO

-
ha

15. Creating a Custom Data-Bound ASP.NET Web Control for ASP.NET 2.0

REFERENCES/ MANUAL /SOFTWARE:

1. Front End: Microsoft Visual Studio 10.0, Microsoft .NET Framework SDK v2.0.
2. Back End : ORACLE /MongoDB/ SQL Server / MYSQL
3. Laboratory Manual
COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to (Highest Level)
: ; ) : Applying(K3)
cO1 Implement programs using C# with advanced features like delegates, Lambda Expression. Precision(S3)
: . . Applying(K3)
CO2 | Construct different object by LINQ based queries. Precision(S3)
I . . . . Applying(K3)
CO3 | develop the web applications using WPF and to create web services using .NET. Precision(S3)
CO4 | develop ASP.NET web Forms and Connectivity through ADO.NET. Applylpg(KB)
Precision(S3)
Mapping of COs with POs and PSOs
COslFOs | B PO2 PO3 PO4 PO5 PO6 PO7 PO8 | PSO1 PSO2
& PSOs
CO1 3 2 3 2 3 2 2 8 3 1
CcOo2 3 3 2 3 3 2 2 2 3 1
CcOo3 2 3 2 3 2 3 2 2 3 2
CO4 3 2 3 2 3 2 3 3 3 2

1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom’s Taxonomy
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24MCL33 — Ul / UX DESIGN LABORATORY

g:gg::]mme& MCA & Computer Applications Sem. | Category L T| P SL* | Total Credit
Prerequisites Web Technology 3 PC 0 0 | 60 0 60 2
Preamble To promote the development knowledge in UI/UX design
LIST OF EXPERIMENTS / EXERCISES:
1. Design a login screen Ul for a mobile application using Figma
2. Identifying interface connectivity and establishing interface connectivity between the different program modules.
3. Identifying and implementing interaction design and functional layout.
4. Identify, analyze and implement navigation design.
5. Create a working UI/UX prototype using prototyping tools.
6. Study and analysis of sharing and exporting the UI/UX design.
7. Using tools, study about working flow of custom control and operational control.
8. Study about the implementation of an information search module using UI/UX.
9. Design a logo for an e-Commerce app.
10. Design an email that showcases a promotional offer for the e-commerce app.
11. Design a brochure that showcases different features of the e-commerce app.
12. create responsiv2 elements using Figma
13. Design clickable prototyping using Figma. ]
14. Create a design system for an e-commerce using grid and spacing, Typography, color system and Ul elements.
15, Create sccial media advertisements using online tools and applications.
REFERENCES/ MANUAL /SOFTWARE:
1. Operating System : Windows/Linux
2. Software : Figma, Online desigri and Promotion Supporting Tools
3. Laboratory Manual
COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to - (Highest Level)
CO1 implement the knowledge of establishing interface connectivity among the modules I';\lf:apcll)lsl Ig%(é%))
Cc0O2 apply the creativity and innovation in UI/UX design éfeejgré%(é%))
CO3 apply the design knowledge in different media of promotions using advertisement Q&%E/sllg?w((g%))
CO4 theme the visual look and feel of the user experiences gfgg;?grﬂ?g
Mapping of COs with POs and PSOs
COsROs& | po1 PO2 PO3 PO4 PO5 PO6 PO7 | PO8 | PSO1 PSO2
CO1 2 2 2 2 2 2
CcOo2 2 2 3 3 3 2
CO3 2 2 2 2 1 2 1 3 2
CO4 2 2 3 3 2 2

1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom's Taxonomy
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24MCP41 - PROJECT WORK

Programme MCA & Computer Applications . Sem. [ Category L| T P | SL*| Total| Credit
& Branch
Prerequisites Nil 4 EC 0/l 0 |360| O 360 12
COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to (Highest Level)
CO1 | Identify the problem by applying acquired knowledge é,fgé’i’s'?gégg)
CO2 Analyze and categorize executable project modules after considering risks ’é,rr‘:'cg'ggggg))
CO3 | Analyze efficient tools for designing project modules ﬁ?:i:ﬁ:gr?é?s(;))
CO4 Integrate all the modules through effective teamwork after efficient testing and validation Eg;'gg tiic?;?((sgs))
CO5 | Compile the results in the form of technical report with oral presentation. F? rreegtsiir;%((lé%))
Mapping of COs with POs and PSOs
COsiPOs|  ppyy PO2 PO3 PO4 PO5 PO6 PO7 | POS8 PSO1 PSO2
& PSOs
CO1 3 3 3 3 3 3 3 2 3 3
co2 3 3 3 3 3 3 3 2 3 3
COo3 3 3 3 3 3 3 3 2 3 3
CO4 3 3 3 3 3 3 3 2 3 3
CO5 3 3 3 3 3 3 3 2 3 3

1 — Slight, 2 — Moderate, 3 -- Substantial, BT- Bloom's Taxonomy
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